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FOREWORD

The main purpose of this report is to determine whether or not
supplies of primary tin in the Sino-Soviet Bloc are adequate to meet
demands. To achieve this purpose, estimates of the production of,
the trade in, and the demands for pPrimary tin have been developed.
Inputs of materials and labor, operating costs, capital investments,
and prices have not been considered.

Although the estimates given in this report contain relatively
wide ranges of error, they are believed to be adequate for the pur-
pose of the report. They should be used with caution, however, in
establishing conclusions on matters other than those considered
herein. '
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(ORR Project 24.867)

THE TIN INDUSTRY IN THE SINO-SOVIET BLOCH*

Sur’nmarx

Both the domestic supply of and the demand for pPrimary tin¥%

in the Sino-Soviet Bloc increased greatly from 1950 to 1955. In -
this 6-yéar period, production doubled, increasing from 13, 000

to 26, 000 metric tons, ¥** while in the same period the demand
increased from about 16, 000 t6 about 28, 000 tons. Although these
increases were great, the quantities involved were relatively small
in comparison with production and consumption in the West. In
1955, for example, production in the West was 172, 000 tons, and
consumption in the countries of the North Atlantic Treaty Organiza-
tion (NATO) alone was almost 118, 000 tons.. The demand for tin

in the US in 1955, 60,000 tons, was about 3 times the estimated
demand in the USSR. The relatively large consumption of tin in

the production of tinplate in the West was a major reason for the
wide difference between the consumption in the West and that in

the Bloc. - o o

The acquisition of Communist C¥ina by the Soviet Bloc signifi-
cantly altered the domestic tin supply position of the Bloc. Long
an impOftapt tin producer, China has resources estimated to be
among the largest in'the world, Furthermore, China is the lowest .
cost producer within the 5ino-Soviet Bloc. From 1950 to 1955, .
Chinese Coxnfnunist production of tin increased very rapidly; pro-
duction in 1955 éxceeded the pre-Communist peak production and

* The estimates and conclusions contained in this report repre-
sent the best judgment of ORR as of 1 August 1956.
** Except where otherwise indicated, the term tin as used in
this report refers to primary tin. T
*¥% Tonnages are given in metric tons throughout this report.
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represented about 61 percent of the total for the Bloc. Although
Chinese production has increased rapidly, it remains con51derably
below that of Malaya, Indonesia, and Bolivia. The size of the
Chinese resources is such that, given sufficient time and invest-
ment, production probably could be increased greatly.

Although production of tin in the USSR increased during 1950-55,
it was hampered by a shortage of economically exploitable tin ore
resources, and the increase has been slower and more costly than
that in Communist China. Soviet production of tin in 1955 is esti-
mated to have represented about 37 percent of the total production
of the Sino-Soviet Bloc. The rema1mng 2 percent was produced in
East Germany in a h1gh=cost processmg of lean and complex ores. -

Throughout the ent1re per1od from 1950 to 1955, 1mports of
tin by the Sino- Soviet Bloc decreased, both in terms of percentage '
of total Bloc supply and in terms of actual tonnages. These 1mports,"i
ranging from a maxlmum of 6,700 tons in 1951 to a minimum of’ :
1, 600 tons“in 1954 were obta1ned largely from Southeast Asia, S
either directly or via the Netherlands and/or the UK. The decline L @
in the importance of 1mports probably was a d1rect reﬂectzon of ' S
'1ncreas1ng productmn in Cormnun1st China.

In. the Smo Sov1et Bloc, as elsewhere, r1S1ng levels of 1ndus-='__‘
trial production have increased the demand for tin. Although the o
development of some substitutes and ilternauve materials for some
tin products has lowered the average annual increases in tin con-
sumption in comparison with the average a.nnual increases in indus- .
trial productmn, a statistical relat10nsh1p between tin t:onsumptmn o
and industrial production can beé developed "This relat1onsh1p is
not affected ‘materially by ‘the recovery and use of secondary metal
because the supply of scrap available depends primarily on the
level of 1ndustr1a1 production and the use of tin products thereln. '
Hence the recovery and use of secondary metal tends to remain
a relatively constant percentage of total tin consumed in industrial -
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production. Because of the almost complete absence of data reflect-
ing directly the position of secondary metal within the Bloc, only the
supply of and the demand for primary:tin are.considered.. Of the.
estimated 28, 000 tons of tin consumed in the Bloc in 1955, about

72 percent was required by the USSR; Poland and Czechoslovakia
consumed much of the remaining 28 percent. It is anticipated that
the demand for tin in the Bloc will continue to increase along.with
future expansion of industrial production.

The USSR is known to have accumulated some stocks of tin,
part of which were obtained under Lend-Lease during World
War II. The magnitude of these stocks, suggested by the differences
between the estimated supply of and demand for tin since the be-
ginning of World War II, may be sufficient to meet demands at
present levels for 10 months in the USSR or up to 7 months in the
entire Sino-Soviet Bloc.

In spite of a rapid increase in production from 1950 to 1955,
current production of tin in the Sino-Soviet Bloc is slightly below
estimated demand. Furthermore, all of the producing areas are
far from the major consuming areas; this is especially true of the
largest producing area, southern China. The European Satellites
depend almost entirely on imports for supplies. On the basis of
tin ore reserves, the Bloc as a whole, however, is capable of
becoming self-sufficient in tin and conceivably could export ti

to the West. '
) " -
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I. .Intro duction.

PR

The main purpose of th1s report is to determme whether or not
supplies of primary- tin_ in the Sino-Soviet Bloc are adequate to
meet demands... In the: Bloc, as- elsewhere, tin_is an. essent1al )
component of numerous industrial: -alloys, . such as bronze babb1tt
and - solder, ‘which are widely. used throughout 1ndustry. Tm s,
also.consumed in the Bloc in the form of tinplate for the pack- .
aging of various consumer goods, especially food products, but
because the economies of. the, Bloc countries have been deliber- -
ately oriented toward developmg mdustnal productmn and military
potent1al _the proportmn of tin cons umed. in mdustnal alloys m ‘
the Bloc 1s much higher than. in the US.

Over the past 20 years all of the. ma_]or tm consummg countnes )
of the world, including the USSR, have been engaged in.an. mtenslve '
research program to reduce dependence on tin products The maJor
reasons for this program have been shortages of tin, which de-;
veloped during World War II, and the continued m111tary vulner- R
ability .of the major world sources. Although some successes have @
been-achieved in the development of substitutes, tin alloys have L
continued to.be .essential for- many industrial apphca.tmns Further -
more, . tinplate continues to be the mmost econorrucal mater1a1

available for ‘the packagmg of food products.
! r

e

To achieve the purpose of this re rt the followmg steps have _
been taken: (a) development of estimates of tin production and con-
sideration of production potential within the Sino-Soviet Bloc; _
(b) development of estimates of imports and an evaluation of. their
relative importance; and (¢) development of the probable demands
for tin in the various countries of the Bloc on the basis of the
relatlonshlp of that demand to trends of industrial development.

- As previously noted, this report is concerned with primary
tin only. Although the supply and use of secondary tin is not con-
sidered directly in the development of the various estimates

- 4 -
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given, the absence of such data does not affect significantly the
validity of the estimates made for primary tin. Primary tin is
consumed almost entirely in two forms, as tinplate and as indus-
trial alloys. As tinplate, secondary tin is not consumed in ap-
preciable quantities, nor is there a significant recovery of tin
from tinplate scrap. The quantities of secondary tin recovered
and used in industrial alloys is determined largely by the quantity-
of scrap available, which, in turn, is determined by thé level of
industrial production. The supply and use of secondary tin there-
fore tends to remain a relatively constant percentage of the total
tin: consumed in 1ndustr1a1 production.

Because of the fragmentary nature of the data relating to the
supplyademand balance for tin in the Sino-Soviet Bloc, the method-
ology used to obtam the various estinates required is of prime
importance. For details of the methodology used, see Appendix B.

II. Production

From 1950 to 1955 the production of tin in the Sino-Soviet Bloc %
increased from an estimated 13, 000 tons to an estimated 26, 000 : '
tons, from about 8 percent of the world's total production in 1950

to about 14 percent in 1955, Within the Bloc, Communist China,

the most important producer of tin, accounted for almost 61 per-

cent of Bloc production in 1955. The USSR produced about 37

percent in 1955, and East Germany agcounted for about 2 percent.

A. USSR.

‘l. Resources.

The major weakness in the Soviet tin industry appears.
to be a shortage of econormcally exploitable tin ore resources. Be-
fore 1930 the USSR was considered to be almost completely deficient
in tin ore resources. /* From 1930 2/ to the present time the
USSR has been engaged in a determined effort to discover and develop
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* - For serially numbered source references, see Appendix D,
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new deposits. 3/ Of the total funds available to-the Peoples Com-

missariat of ‘N.bnfe:riiéizs'_ Mg'ta,l_s"__'i_h 1940 for prospecting, ‘11.5 per-.
cent was allocated to the search for tin ore resources, an amount -
exceeded only by that allocated to gold prospecting: 4/ ‘As a result
of this program, many relatively small deposits, both lode and = .-
placer, were discovered in'East Siberia, the Far East, and Kazakhstan
and Central Asia (Economic Regions XI, XII, and X, respectively), *
leading to claims of large Soviet tin ore resources. In 1944, for
example, Soviet officials claimed that tin ore resources in the USSR.
had be'én increas gd from a negligible quantity to a point wh_é_ré they ' y
were exceeded only by those of Southeast Asia (pre sumably 1ncludmg .
southern China) and Bolivia, .5/ indicating resources of 300, 000 to
500, 000 tons of contained metal. On the. other hand, much of these

tin ores probably are not exploitable under prevailing technological
and economic conditions. Almost all of the deposits are situated in *
areas that are extremely remote from urban centers, and climatic =
conditions are adverse. 6/ Many of the deposits are very low in tin
content. The ores in the Sherlovaya Gora mine in Chitinskaya Oblast.

average 0. 18 percent tin content, 7/ those in the Onon mine in Chitine - -

skaya Oblast average 0. 6 percent tin content, 8/ and the Sinancha
ores in Pi‘i‘rh'orSkiy Kray contain only 0.03 percent tin, 9/ These tin
content percentages may be compared with the édmpl_,ek,-.lode."qreé'qf .
Bolivia, which range between 2 and 6 percent tin i;ontent.' Finally,
some 6f the deposits are very complex, and the ores are difficult to
beneficiate, such as those at Khapcheranga in the Chitinské,ya'Oblé;s“t;t
and at the various mines in the Tétyu@e=Kavalerg_\}o area of anor-
skiy Kray. 10/ It should be noted that although the Sixth Five Year
Plan (1956-60) contains no reference to increased production of tin,
provision is made for increasing'the 1960 geological prospecting for
tin ore resources to 55 to 60 percent above the 1955 level. }i/

* See the map, inside back cover. The term region in this report
refers to the economic regions defined and numbered on CIA Map
13702 (4-55), USSR: Administrative Divisions and Economic '

Regions, January 1955.
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An illustration of the difficulties encountered in the:
Soviet tin industry as a result of the inadequacy of resources is the
situation at Dal'stroy, * which produces between one-fourth and
one-fifth of the total mine output in the USSR. Operating costs in
the Dal'stroy area are far more than the selling price of its pro- |

duction. 1

1000

Iwnmn indicates a ruble/dollar ratio of over 60 to 1.
In addition to the high price paid, ‘Dal'stroy producers received a
subsidy of 70 percent of the price paid. 15/ In spite of both high
prices-and the subsidy, Dal'stroy producers operated at a loss in-
both 1954 and 1955, 16/ ' : K ‘

The maj'or areas of tin ore deposits in the USSR now
being:mined are the Chitinskaya Oblast; the Khingan area in the

‘Yevreyskaya Autonomous Oblast; the Tetyukhe-Kavalerovo area

in Primorskiy Kray 17/;]
] UKCHAT 1N the Magadanskaya

blast, and Ege-Khaya in Yakutskaya ASSR 19/; and scattered
deposits"in-Vo’s‘tochnd-"KaZak’hstanskaya Oblast, Tadzhik SSR, and
Kirgiz SSR. %% 20/ - -

-l

*.-Dal'stroy is the Chief Directorate of Construction df the Far
North,: created in 1932 for the ‘purpose of exploiting the mineral
resources of that area. 12/ Until March 1953, Dal'stroy was .
subordinate to the Ministry of Internal Affairs (MVD). At that

time it was transferred to the newly formed Ministry of the Metal- -

lurgical Industry.” Upon the reorganization of that Ministry in
February 1954, Dal'stroy became subordinate to the Ministry of
Nonferrous Metallurgy. 13/ ' '

*% ‘See the map, inside back cover.
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2. Mining.and Concentrating Facilities. . .. - -

Sovmt t1n mmes generally are. relatwely small in- oo _
stallations scattered -over.large:areas of the Asiatic. USSR and ex-._._- :
tendmg into: Outer Mongoha. *-.The.available.data on Soviet tin -. -,
mines.include. numerous- refer.ences to both underground and ., #o
open-pit-operations.. . Many of the Sov1et tin mines.contain, otherf- =
metals. also..: Tungsten, for example, is produced at the:Onon.,
mine. in. Chitinskaya, Oblast, 22/. atthe miines of; the East. S1ber,1a.n

_Tin Combine, 23/ and at. Iul'tin in Magadanskaya Oblast 24/;:. ¢
lead, zinc, and s s11ver are produced in the tin mines in the
Tetyukhe - Kavalerovo area of Primorskiy Kray 25/; and- gold
may be. a byproduct of some. of the. tm ‘mines in the Dal'stroy area.: ..

b. Concentrating Plants. o

[ AR

The Sov1et concentratmg plants are located at or near.:\.;‘-;--«, : m
the tin.mines. .26/ The most commonly used ore benef1c1at10n e =
process is grav1ty concentration by washing, 27/ but the. ﬂotatlon e
process is used at several places where the’ separatlon of sulfide o .
minerals from the tin oxide (cass1ter1te) is necessary. 28/ Con- S
centrating plants us1ng the flotation process include those at
Khapcheranga in Chitinskaya Oblast; 29/ at Sinancha in Primorskiy
Kray, 30/ and at Lazo in Magadanskaya Oblast. 31/ The re-
‘coveries achieved by the Soviet concentrating plants usually are
low, largely.because of the complex nature of the ores. At th'e R
Onon plant. in Chztmskaya Oblast'in 1938 for example, the metal,, ot
recovery.was, .reported to have been only 60 percent, 32/ Where, .

‘tin ores. are relatlvely 51mple, as in. Malaya, recoverles are..
much h1gher, but in the concentratmg plants on the Island of
Tasmama and in. Cornwall England wh1ch treat complex ores
similar to some of the Sov1et ores, metal .recoveries average, .. ..
75 percent and from 60 to 70 percent, respectlvely 33/ Although

e

* Tin mines in Outér Mongolia are operated: by the USSR’ under’ "~
lease agreements. 21/

-8 -
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it is probable that improvements over the 1938 level in the USSR
have been achieved, it is unlikely that the. present recovery rate
is more than about 70 percent.

3. Metal Producing Facilities. -

In contrast to the tin mining and concentrating facilities
that are widely scattered throughout Economic Regions X, XI, and
XII, the smelting and refining facilities.are confined to two loca-
tions, both far from the mining and: concentratlng facilities. The
two locations are Podol'sk, south of Moscow, and Krisvoshchakova,
across the Ob' River from Novosibirsk. * The plant at Podol'sk,
which began operating in 1934, was designed principally to treat
the complex tin concentrates produced in the Chitinskaya Oblast.
Undamaged during World War 11, this plant has operated contin-
uously since it was built, 34/ and its production is estimated to be
about 1,400 tons of tin per year.*¥ The plant at Krisvoshchakova,
also known as the: Novosibirsk Plant, as the Chemskaya Plant,
and as Plant 520, began operating in 1942.. 35/ 1Its production _—
is estimated to have been about 8,400 tons in 1955, ¥* about 86 =
percent of the estimated total for the USSR. The metal recovery
achieved in Soviet smelting and refining plants is estimated to be
90 percent. In 1941 the planned recovery was 88 percent, 36/
but some improvements probably have been made since 1941,

Numerous reports have been.recieved of construction,
or planned construction, of tin mef¥) producing facilities at
Tetyukhe, Ege-Khaya, Khapcheranga, and Sherlovaya Gora. 37/
]
-q
t

* -See the map, inside back cover.
** For niethodology, see Appendix B.
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Although the production of-tin- metal in-the USSR .is: - -
estimated to ha.vvewincr'easedvsteadily fron_'x» 1950 to 1955, 3_9/
the Fifth Five Year Plan (1951-55).goal is not believed: to-" .
have been achieved. The Fifth Five Year Plan provided for
an increase in production.in 1955 to-about 12,300 tons, 80 per-
cent more than the actual:production in: 1.950.«:,40'/-:'Estim-a,tes-»-n: IR
of the production of tin in the USSR in 1950-55 are shewn in -
Table 1. .. T e Coeae e

~Estimated: Piod'li_é.tion-dfjv-Prirnary Tin, oo
' ~ - :in the USSR a/ . R

.- Metric. Tons ... :~ .- . ..
. Year SRR s / - _=Amount. | s

»:;:.:-.":19'50-'-A el e oty EREP I '2'6, 800 L R S N A
2oI95L L L 7300 - e
1952 7,900
~- 19583, .. - i I Y 8t, 400 .. .
1955 . . B 9,800 .. "

<> a.- For methodology, 'see Appendix . . ..
B. - The margin of error.is plus or: - ... ...
minus 20 percent. All figures are
rounded to two significant digits.

- 10 -
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" by -these engineers ranged from 650, 000 to 1.9 million tons of cortained
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B. Communist China.
1. Resources.

~ Although a reliable, quantitative: estimate of total tin ore
resources in Communist China cannot be made at this tire, investi-
gations of the tin deposits by both Chinese and. US engineers = -
““made before the Communist victory clearly indicate that the résources
' -are very large. Based én general geological study, estimates made

" metal. 41/ The highest figure, 1.9 million, exceeds the estimated
resources 6f Malaya, which are considered to be the largest in the -
world. Eventhe lower. figure, 650,000, ‘indicates that -Chinesé Com-.
munist tin resources are adequate to permiit a substantial increase

in production. R - '

The Chinese Communist tin résources are cqxifined to five
~'southern provinces: Yunnan, Kwangsi, Kwangtung, Kiangsi, and
‘Hunan. *:42/ ' The. résources of Yunnamare by far: the mosf impotrtant.
* The Ko-chiu area in this province traditionally has accounted for :
- about 80 pércent of the total Chinese production of tin. 43/ Here the '
ores average about 2 percent tin contént. 44/ Outside of Yunnan' '
Province, most of the Chinese tin orés are found in small ‘placér’ S
. d‘eposits*. .4~5/ . . ) . . Lo e

RS
3

‘2. Mining and Concentrating Facilities. .

a. Mines. -

: The Ko _-chiu-area of Communist China contains hundreds
of old pits and primitive underground workings. 46/ "At.the time of
“the Communist occupation, two large and relatively modern under -
"'g\gbund mines, the Lao-chang and the Hsin-ch'ang (Ma-la-kah) mines,

and several hundred primitive, nativesk mines were operating. 47/

* See the map, inside back cover. _
** The word native as used in this report refers to primitive tech-
niqués and equipment which are peculiarly Chinese in origin.

o111 -
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Since that time; the Chinese Communists, with the aidi of Soviet tech-
nical advice 48/ and equipment, 49/ have expanded and improved the
Lao-chang aEHsin-ch'ang mines. The modernization includes improve -
ments in ventilating :8ystems, widening of ‘haulage levels,. and laying of

- underground rail lines..50/ Although some of the old,:native.mines _
have been incorporated into these 2-major mines, as late as 1954 ¢ -~
about 160 .of the.native ‘mines were.still operating under pre-Communist
-owners, . Their production, however, had._.to.b_e._so_ld,toA_the,gd\{ernment-
controlled Yunnan Tin Industry Company. 51 / - Outside. of the Ko-chiu
area, most.of the: tin mines are opendpit Vp—er,a,tiqnjs.v -In Kwangtung,
where tin occurs in association with tungsten in placer deposits, con-
siderable effort has.-been made to expand production. 52/ .

b. C‘oﬁcehtra;tin'g-Planté." |

_ . ~The Chinese. Communist tin concentrating plants generally
are located at or near the producing mines,_. At the time of the Com- ‘
-munist occupation, one semimodern. plant in the town of 'Ko'j-ch:i_u;_-wgs' &
in operation. It treated only the:ores produced »a,t__tpe_Hsin’-ch'ang‘v
. mine, recovering.about 65 percent of the metal content. 53/..The ores
‘produced at the Lao-chang mine and at.the other .srixgll,:ﬁi?e;.niigeg
“were treated id primitive mills in which the process .consisted of .
puddling and sluicing. In such mills, mi’,:ta;i r;éc,:of\'rggjgs..wqre_;;,'x‘;b_"gr'gater
than 55 percent and probably averaged lower thin 55 percent. 54/

In 1953-54 the Chinése Corﬁ'rﬂtﬁiists"@reétéd a new modern
concentrating plant at Ta-t'un, which had a capacity.of :1, 000 tons of
ore per day. 55/ It was to treat the ores produced at'the Lao-chang

.mine and other mines- in the. immediate vicinity. 56/ At the same time
a new. aerial ;ramway,,.\_il_oi kilome;er._s_ (km) 1oz'gg;; ‘Fa,‘sﬂ ,'e"‘r,,éctgdi from »
Lao-chang to Ta<t'un to move the ore to the .plant. 57/:.In ,additibn-_tb
the new Ta-t'un-plant, the -_Chine,'se_,..C_ommqnis,t_sﬁhay?bqill—; several .
other small but modern:concentrating plants in the Ko-chiu.area to,
replace old, native mills. 58/ Insofar as is Known, the old Ko-chiu.

PR T oy

mill continues to treat the ores mined at the Hsin-ch!ang mine.
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The tin ores in the Ko-chiu area are difficult to beneficiate
efficiently because of the extreme fineness of the cassiterite grains --
much of which is lost in slimes. 59/ In 1946, Behre, Dolbear, and.
Company, a US engineering f1rm, coriducted tests.on typical" ’
samples of Ko-chiu ores and estimated that with the. use of modern -
-equipment and techniques recoveries of 70 to 75 percent could be.
achieved. 60/ In view of the modernization program, it is assumed
that the new Ta t'in plant probably is achieving recoveries of about 70

percent ’

Outs1de of the Ko- ch1u area, ore concentration is- generally
accomplished by sluicing. 61/ Because of the primitive equipment in-
use, the recoveries are very poor. In 1954 in ‘Kwangsi Province, for
example,. the metal recovery in concentrating was reported to have been
'only 43 percent. 62/ IR R :

3 Metal Produc1ng Fac111t1es

At the time of the Communist occupation of China, the smelting %
facilities at Ko-chiu consisted of 1 blast furnace, with a capacity of about e
2,500 tons of crude tin per year, and 18 small, crude, native furnaces. 63/
with an average capacity each of about 1 ton of crude tin per day. 64/

The metal losses in the blast furnace averaged about 10 percent of the
metal contained in the feed. 65/ and ranged from 10-to 20 percent in the
native furnaces. 66/ Chinese Communist press references 67/ indicate
that the capacity for production of crude. tin has been expanded and that
‘the metal losses in.the producing operation have been reduced. To
achieve these results, the Communists may have reconstructed the old
.reverberatory smelting furnace which had been destroyed by the Japanese
during World War II and also may have erected new smelting facilities.

The replacement of the old, native smelting furnaces. by new or recon- :
structed facilities would have reduced metal losses.

The annual. refmmg capacity at Ko- chiu at the time of the -
Communist occupation was about 8, 000 tons of tin metal averaging
99 percent tin content. 6 8/ Because of the presence of iron, lead

- 13 -
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copper, .and antimony impurities in the ores mined 'at Ko-chiu and, in

turn, in the crude tin produced, the production of high-purity metal
(99. 8 percent) is very difficult. .69/ ~The:Chinese -Communists not only

—

have increased the refining. capacity:at Ko-chiu.but also 'are reported
to have raised.the average quality of the product. -70/ An‘elé’qtfﬁbly"t‘ic 4
refining plant at Ko-chiu had.been talked of-'—Befofe-t—h;é Communist -
regime, 71/ but it is not known whether ‘or not this plant has yet been
installed. In 1953-54 there was erected in the Ko-chiu area a new -
power plant 72/ which possibly could have been for use by an electro-
1ytic refining plant. . . . R

... . Outside of the Ko-chiu area there .aﬂrej,sev,é}x;a;vl‘-'_s'mallér smelting
~and reéfining centers. The. most. important of these is at Pa-pu in
Kwangsi Province. 73/ 'The equipment in thesé smaller centers con-
sists of native smelting furnaces and small reverberatory refining
furnaces. 74/ On the basis of reports on.operations:in the native
furnaces in the Ko-chiu area, it is ‘estimated that losses in smelting
in.these other centers ‘average between 10 and 20 percent. 'Because
.. the tin concentrates treated by these.centers: are relatively free of
. » impurities, high-purity metal is easily produced. The production at |
Pa-pu averages more than 99. 6.percent tin content. 75/ . s

. 4. Metal Production.

.. .. The production of tin metal &t Communist China increased::
sharply from-1950 to 1955,. the increase averaging ‘aboat 21. 7 percent
. annually. . The large increase in 1955 over-1954 of about 3,000 tons:
~:was the result both of higher recoveries in 'thé'»;cdnéeptifating_pi%béess; :
- -obtained in the new Téa-t'un plant, and of increased ore prodt‘ic';tiox;_._- L
Apparently the rate of incr._eas,é_-.excee'ded_,éven{-C-'omrﬁfunisi: expecta<
tions; in 1955, Communist China was able not only to ship its quota
to the USSR but also to ship about 3,500 tons against 1956 allotments. 76/
Estimated production of primary tin in Communist ‘China in 1950-55
is shown in Table 2, * - . e Co o ' :

¥ Table 2 follows on p. 15,

- 14 -
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Table 2
Estimated Production of Pfiméiry Tin
in Communist China :_a_J

1950-55

i Metric Tons

Year Amoun
1950 - 6,000
1951 ~ . +7,300
1952 : 9, 800
1953 10, 700
1954 13,100
1955 - . 16,000

a. For methodology, see Appendix B.
The margin of error is plus or minus
10 percent. All figurés are rounded -
to the nearest 100 tons. ‘

C. North Vietnam, @ . ' " ---

_ ‘Several small tin mines in the Tinh-Tuc area of Tonkin in North
..Vietnam, from which a prewar av'ex’a‘tge annual:production of 500 to-
600 tons of tin-in-concentrates was obtained, probably have resumed
operations. 77/ Because the production is not smelted locally, it
probably is shipped to Communist China in the for
and probably would be included

statistics. :

- 15 «
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D. East Germany.
1. Resources.. r

"In East Germany the tin resources consist of small
ore deposits at Altenberg, . Ehrenfriedersdorf, Sadisdorf, and
Gottesberg, all in'thé Erzgebirge range along thé Czechoslovak
‘border. 19_./ The tin ores in.East Germanylare very eomplex and
are very low in tin content, averaging about 0.4 pércéent. Although
the exploitation of these ores has been undex way for: a long time,
production always -has been very small. . The present estimated
production is the highest recorded in the twentieth _century. 80/
Because of the high production costs resulting from the poor quahty
of the ores, 81/ :aireassessment of the industry was. made in 1953
to determine the feasibility of obtaining all tin supplies from im-
ports. 82/ Although the conclusions of this reassessment are not
deflmtely known, tin;ores:in-East Germany continue to be mined
and smelted. T T I TR T L :

S R A L I R SR

2. Mining and Concentrating Facilities, .

Three firms in East Germany produce tin concentrates:

the VEB Altenberg Tin Mines, operating the Altenberg, Sadisdorf,

and Zinnwald mines; the VEB Ehrenfriedersdorf Tin Mines, operating

-the Ehrenfriedersdori (Sauberg) mine4 and the VEB:Rodewisch:

Tungsten:and Tin Mines,. operating the Gottesberg mine. 83/. Because

of the.complex.nature. of the. ozres, -84/ beneficiation is very. d1£f1.cu1t

In 1951 the planned. recovery at. the Al ‘Altenberg mill,- the- la.rgest in. ..

< .East: Germa.ny, ‘was: to be only about 50 percent 85/

I .
B Te A S N A S P T

e oa T

3. Metal Producmg Facﬂltles. ‘ C

There is only one tin smelting and refining plant in
.East Germany, the VVB Buntmetall Zinnhuette at Freiberg. This
plant produces a crude tin averaging about 99 percent tin content,
and metal losses are about 13 percent in the operation. 86/ For
use in the manufacture of some industrial alloys, this product is

- 16 -
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not further refined. 87/ To supply the requirements for metal of
higher purity, however, a part of the production of crude tin is
refined by electrolysis to 99. 8 percent tin content. 88/

4. Metal Production.

Because only a part of the crude tin produced in. Ea.St -

Germany is refined, the remainder being consumed as produced,

the production of crude tin is the best measure of East German tin
production.  Estimated :production of crude tin{99 percent)-and refined

tin (99.8 percent)'in East Germapy:in 1950-55 is shown in Table 3.

Table 3

Est1mated Production of Crude. Tin (99 Percent) and. Refmed Tm

(99.8 Pércent).in East Germany a/

1950 55

Metric Tons

Year . Crude Tin - - Refined Tin
1950 b/ - 165 ‘- 79
19516/ 220 137

1952 : 384 c/ » 1474/

1953 e/ : 43{; | 140
19545/ . 602 | 189
1955 (pla.n) g 600 : : 225°

a.’ The ma.rg1n of error‘is plus or minus 5 percent.
b. 89/ ' ’

c. 90/
d. 91/
e. E/
£f. 93/
g. 94/

- 17 -
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III. Trade. -

The Sino-Soviet Bloc does not export tin metal; therefore, all
Bloc trade in tin consists of imports. From 1950 to 1955, Bloc
imports ranged from an estimated maximum of about 6, 700 tons in
1951 to a minimum- of about-1, 600 tons-in. 1954. During this period,
Bloc imports of tin have:been decreasing, both.in terms- of actual -

tonnages and in terms of the relative importance.to the total Bloc - .
supply. From 1950 to 1951, :for example; imports averaged about, . -
5, 600 tons per-year, ‘which.represented-an annual average:of about . .-

29 percent of the total Bloc supply. From 1953 to 1955, however,
imports averaged about 2, 100 tons per year, representing an annual
average of only about 8 percent of the total supply. The principal
reason for the decline in imports of tin has:been the rapid increase
in Chinese- Commumst productmn,

Since November 1952 the export of tin to Communist China has
been embargoed by international agreement, but for the rest of
the Bloc no international legal restrictions on exports of tin have
been imposed. Before April:1954, tin'whs on International List
III, which required only that exporting countries reportto the =~~~
Coordinating Committee on Export Control (COCOM) any shipments
of tin metal made to the Bloc. Since April 1954, tin metal has not. -
appeared on COCOM listings.. :
S I S : Sonmn k-
Although primary sources of tin impbrts by the:Sino-Soviet Bloc
have varied considerably from yeax to year, two countries have.con-
tinued to supply the bulk of the Bloc imports during 1950-55. ©Of a

‘total of about 19, 700 tons of tin metal ‘estimated to-have.been imported'

during this period, the known and probable shipments from Malaya
accounted for about 46 percent and those from the Netherlands; for.-.
about 31 percent. Imports of tin metal by the Sino-Soviet Bloc, by
source, in 1950+55 are shown in Table 4. *

* Table 4 follows on p. 19.

- 18 -
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Table 4

Imports of Tin Metal by the Sino-Soviet Bloc, by Source a/

1950 55

Metric Tons

__Source 1950 1951 1952 1953 1954 1955
Malaya 639 4,797 1,372 1,339 914 0
Netherlands 2,173 521 355 708 487 1,784

. JUK' 1,001 264 269 204 10 0
Belgium 15 200 0 0 o 0

. Indonesia 31 5 102 ‘153 0 0
. Other b/ - 497 890 233 267 157 - 198
‘Total . 4,400 6,700 2,300 2,700 .1,600 2,000

. a. F1gures for the individual countries are denved from

- Appendix A. Totals are rounded to two significant digits.
The margin of error is plus 10 percent to minus 5 percent.
b. This category includes a 10- ~percent margin to cover
unreported shipments plus small known sh1pments from
other countries. L

IV.  Supply of anary Tin. ~

Because tin meta.l is not exported by the Smo-Soviet Bloc, the
available Bloc supply consists of production plus imports. The
estimated supply of primary tin in the Sino- Sov1et Bloc in 1950-55
is shown in Table 5. % :

* Ta.bie 5 follows on p. 20.

- 19 -
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Table 5

Estunated Supply of anary Tm in the Sino Sov1et Bloc a/
1950-55

‘ Metnc Tons

M

Pfoductieli o

S E Commumst ' -.'“uTotal

Year USSR b/ China;;?_l ‘East Germany _/ : Imports e/ Supply £/

HE I ..~,

1950 76,800 : 6,000 - . 200 .. 4, 400%.“-.17 000
1951 47,300 . - 7,300 - £°: 200 - - .6,700: -.:22,000
1952 7,900 9,800 400 2, 300 20,000
1953 8,400 -::, 10,700 5% <5020 500 . - ...2,700 - 22,000
1954 9,100 13,100 600 1,600 24,000
1955 9, soo‘f.?ijlé ooo : 600';?5 0 112,000f‘*2 28 000

a. Totals are rounded to two sigmﬁcam: d1g1ts. The marg1n o£ error
is plus or minus 15. percent. amIie I

b. Figures from Table 1, p.rlO above. R AR L

c. F1gures from Table 2, p. 15, above. e T

d. Figures from Table 3, p. 17, above, and rounded to the nearest
100 tons. <

e. Figures from Table 4, p. 19, above. PR

f. Sum of figures given under "Productxon" and "Irnports n ‘

V. Dema.n.d. I . AR B PSR "L':-i“ ‘: [l ot Tt

A. Total Demand.

1. USSR.

Evidence relatmg directly to the demand for tin in
the USSR is extremely scarce. The only definite information avail-
able is a statement of the consumption of tin in 1937. Because,

- 20 -
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however, the consumption of tin, excluding that used in the produc-
tion of tinplate, is almost entirely in the form of industrial alloys --.
such as bronze, babbitt, and solder, which are used, directly or
indirectly, in almost every sector of industry -- it follows that con-
sumption of tin, if use in tinplate is excluded, should follow trends

in industrial production. An examination of the consumption of tin

in 1937, excluding use in tinplate, in six major countries, including
the USSR, reveals a close relationship between industrial production
and consumption of tin in each country. ¥ :

Because of technological developments from 1937 to

1955 the rate of tin consumption, excluding use in tinplate, to
industrial production has declined. Over the past two decades,

all of the major tin-consuming countries of the world, including
the USSR, have been engaged in intensive research efforts to
develop substitutes or alternative materials for tin products. %%
As a result of these efforts, many substitutes or alternative ma-
terials have been developed, and there has been a downward shift

"% For methodology, see Appendix B. ' . A -
**% The reasons for the search for substitutes or alternative ma- _
terials for tin products include: T '

1. A serious tin shortage existed during World War II. None
of the major belligerents was self-sufficient in tin "supplie_s. Early . .
in the war, Southeast Asia, the most important tin-producing area
in the world, was overrun by the Jap®nese and eliminated as a tin
supplier. : :

2. Since World:War II the major tin-producing areas have been
located in relatively vulnerable positions. The most important tin-
producing area within the Sino-Soviet Bloc is southern’ China, im-
mediately adjacent to the Indochina border. Southeast Asia, the
largest supplier of tin outside the Bloc, is in constant danger of"

Communist envelopment. : o _ L.,

3. Tin metal commands a relatively high price (currently sell-
ing for about US $1. 00 a pound), which encourages the development -
of substitutes. '

-21 -
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of the ratio of tin consumption to industrial production. During . = -
1937-55. the relationship between tin consumption and industrial. .
production in the USSR is believed to have remained close to that . -
relationship in the West because the Soviet equipment that has-

been examined usually contains alloys with compositions similar

to those used in the West. . : ' :

It is probable that from 1937 to the present the pro= .. -
duction and use of secondary metal has not. materially affected
the relationship of primary tin consumption, excluding use in
tinplate, to industrial production. . The supply of scrap-available:
for secondary metal recovery is-dependent primarily on the extent
of industrial production. Over time; this supply tends to follow.. .. .
the same pattern. The use of tin in the. production of tinplate,- the
one use for which se condary metal is neither used nor recovered,. .
is excluded from the calculation. . - -

' On the basis of these considerations, it appears that
demand for tin, excluding use in tinplate, can be estimated from =
industrial production. A statistical relationship'between -demand :
for tin, excluding tinplate requirements, and industrial production .- -
in the USSR has been developed by analogy to experience in the UK, '
France,. Belgium, and Italy. * : Estimates of the probable demand
for tin in the USSR for uses other than the production of tinplate.. .- :
were obtained from reported consumpfion of.tin in 1937 and from. .
an index of industrial production in the USSR for 1937-55.

. An estimate of the quantity of tin consumed in the pro-
duction of tinplate in the. USSR was obtained from an estimate of
the. production: of tin cans in 1951, _indica.tihg a consumption of - .- ..
about 1,800 tons of tin in tinplate. 95/  When added. to the estimated. .
demand for tin in uses other than ti?plate, the tin used in tinplate

* Analogy was made to the Western European countries of the UK, ...
France, Belgium, and Italy instead of to the US because the use
‘pattern and state of technology of those countries is. believed to
approximate more closely those 6f£the USSR than do those. of the us. -
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was about 14 percent of the total. In 1937 the reported consump-
tion in tinplate was 12. 4 percent of the total. Estimates of use
in tinplate for 1950-55 were calculated by assuming that the 14-
percent figure remained constant for the whole period,

Estimates of total consumption of tin in the USSR con-
sist of the sum of estimates of tin. lemand for the production of
tinplate and of estimates of tin demand for other uses.

- 2. European:Satellites and Communist China,

"Although the demand for primary tin in the individual
European: Satellites and in-:Communist China is small, the aggre- -
gate demand is substantial, representing roughly one-fourth of the -
total demand of the Sino-Soviet Bloc. The estimates for the in-
dividual countries were derived by the same technique as that used
to derive the estimates for the USSR. Estimated demand for pri-
mary tin in-the Sino-Soviet Bloc in 1950-55 is shown in Table 6.

Table 6 =

Estimated Demand for Primafy Tin in the Sino-Soviet Bloc a/

1950-55
» Metric Tons

Country - 1950 1951 1952 1953 ‘1954 1955
USSR : 11,300 12,900 13,900 15,200 17,700 20,100
Communist China 500 500 . 500 500 ° 500 500
Bulgaria 200 200 200 300 300 300
Czechoslovakia 1,400 1,500 1,700 1,900 - 2,000 2,200
East Germany /800 900 1,000 1,100 1,200 1,200
Hungary 500 600 700 700 800 900
Poland 1,100 1,200 1,300 1,700 1,800 2,000
Rumania 300 300 300 400 400 400
Total 16,000 18,000 20,000 22,000 25,000 28,000

a. For methodology, see Appendix B. Figures for individual countries
are rounded to the nearest 100 tons; totals, to 2 significant digits. The
margin of error is plus or minus 20 percent.
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B. Use Patter_ns;--'

1. USSR.

. The only available evidence relating directly to the
distribution of primary tin within the USSR is a statement of the -
1937 use pattern. 96/ The use pattern of primary tin in the USSR -
in 1937 is shown in Table 7. Because the ultimate uses of tin
throughout industry are so varied, the 1937 pattern cannot be -
translated to the present situation on a quantitative basis. On the
basis. of shifts in use patterns elsewhere in the world, however,
the probable direction of changes in the Soviet use pattern since .. - .
1937 can be. established. - : » o

. Table 7.

Use Pattern of Primary Tin in the USSR al . |

1937 =

Quéntity Approxiniate 'Pe'rcent

Use ‘ (Metric Tons) of Total
Bronze and brass 5i3, 9208 o 35
Babbitt 3,705 . , 33
‘Solder. ' 1,300 12
Tinplate - h,405 - - 12
Other ’ - ' 970 — 8
e - S . =
Total l;l, 300 . | - 100 -
2. 97/ |
- 24 _
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Bronze and Brass: The proportionate demand for
tin in the form of bronze and brass in the USSR probably has risen.
Bronze is especially valuable in industrial applications because it
resists corrosion and shock and is relatively easy to machine. In’
the US the proportionate consumption of tin in the production of’
bronze and brass has increased substantially. _9_8_/ '

Babbitt: The proportienate demand for tin for
the production of babbitt in the USSR probably has declined. In
the search for substitutes for tin products by the major tin-con-
suming countries, censiderable success was achieved in develop-
ing substitutes for babbitt. Examples include powdered metal - _
bearing materials, plastic bearing materials;, and lead-base bear-
ing materials. 99/ The USSR has claimed some success in this
area of tin substitution. 100/ In the US the proportionate require-
ment for tin in the production of babbitt has declined. 101/

o ' Solder: The proportionate demand for tin in the
production’ of solder in the USSR probably has increased sli ghtly. 59
Although low tin solders have been developed, increasing solder
requirements resulting from the rapidly expanding production of
electrical equipment probably has more than offset the savings
obtained by the use of the new solders, as has happened in the
Us. 102/ '

_ Tinplate: The proggrtionate demand for tin for
the production of tinplate in the USSR probably has increased. On
the basis of an estimate of the number of tin cans produced, it is’
estimated that'in 1951 about 1, 800 tons of tin, 14.0 percent of the »
total estimated tin consumption in 1951, was consumed in the form
of tinplate, 103/ ‘It is reported that in 1937, 12. 4 percent was used
for tinplate. In the West, especially in the US, the introduction of
the electrolytic technique in the production of tinplate has reduced
tin requirements per ton of tinplate by as much as 50 percent. In
the USSR, however, the use of this method is not yet widespread,

- 25 -
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o It is interesting to note the wide difference in the rela- .
tive i'mpo_rta,txce of tinplate vi'equirements for A_tinjn‘.the USSR and1n -
the US. Tinplate requirements have-l.)e‘en eStilfnated to have been - .
about 14 percent of total requirements in the USSR in .1951; during .
1947-54 in the US an average of 56 percent of the tin consumption . .

was used in the production of tinplate. 104/

2. 'E‘uropean_Sa._té.lli'tes. DT e e S

' Although the use pattern of tin in the European Satel-. . -
lites varies congiderably from country to country, the proportion .
of tin used in the production of industrial alloys Such as bronze,. .. .
babbitt, and solder generally is relatively high in comparison with ... .
the proportionate demand in the UK and in the US. . Tinplate, for ... . .
example, is known to be produced only in Poland, 105/ Czecho- ..
slovakia, 106/ and Rumania. 107/ Because a large part of the
tin supplies required by the various Satellites is. obfained through-
imports of "ée:mimanufa_'c'tur_es and finished products; a use pattern .-
for tin does not show accurately the actual proportionate use of . . -
tin in all if_ormé by th‘es'e:co‘xmti"i_es._. For éxample, of a total bz‘-"qn_z_e_
supply of 4, 500 tons in East Germany in 1953, 108/ about 2,000 . .-
tons were imported as brc‘mze_,x_net'al_. 109/ .

TR e

VI. Supply-Demand Balance.. _

A : L wA Lo :

The estimated primary tin supply-demand balance in the: Sino- . .
‘Soviet Bloc in 1950-55 is shown in Table 8.* The tin supply-demand .
balance during 1950-55 indicates a net surplus of about 4, 000 tons, .- .
all or part of which may have been added to tin stocks in the USSR.
Tin is stocked in at least two depots in. the USSR:_.at Kirov, 58935% N -
49°40" E, and at Sokolniki, a suburb of Moscow. . The existence of .-
these stocks has been established by reports of returning prisoners- .
of -war who claim to have either seen or handled the metal in the. . -
depots. 110/ One prisoner of war claims to have seen the word < -

trademark of the Dutch firm N.V. Gemeenschappelijka Mijn-
bouwmaatschappij Billiton for tin metal produced from ores mined
on the Island of Banka, Indonesia, it is almost certain that this
prisoner saw tin metal.

* Table 8 follows on p. 27. . -~
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-Table 8

Estimated Primary Tin Supply-Demand Balance in the Sino-Soviet Bloc

1950-55 Lo
: gMe,tri_c'Tons
Net Surplus
Year Supply a/ Demand b or Deficit

1950 17,000 16,000 41,000
1951 22,000 18,000 44,000
1952 20,000 19,000 0
1953 S 22,000 22,000 e 0
1954 S 24,000 B . © 25,000 - 1,000
1955 : 28,000 - - 28,000 EE S )

Total 133,000 128,000 - +4.000

b. Figures from Table 6, P. fZB,»_abov_e; :

The existing stocks of tin in the USSR are tentatively estimated
at 11,000 to: 15,000 tons. At the end of World War II the USSR is -
estimated to have accumulated stockgy of about 11, 000 tons. * It is
doubtful that from 1946 to 1949 the USSR added important quantities
to its tin stocks; tin supplies were known to have been scarce dur-
ing these years. 112/" The estimated supply-demand balance of tin
for the entire Sino-Soviet Bloc from 1950 to 1955, %% however, indi-
cates a surplus of 4,000 tons. All of the surplus is believed to have
been added to Soviet stocks. Assuming a complete cessa.tiox_x of pro-

duction in the Bloc and of all imports, the estimated stocks would be

adequate to meet the estimated Soviet demand for tin at current levels

for about 7 to 10 months, or of the entire Bloc for from 5 to 7 months.

* For methodology, see Appe‘ndix: B.

- %% ‘See Table 8, - .
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There is no evidence of any strategic stocks of tin in the
European Satellites or in Communist China. Where state reserves
are maintained, as in East Germany, the apparent purpose: is to.
control distribution, 113/ and such. stacks ‘must be considered as
working inventories. " On the basis of the general practice in the
West, it is estimated that working inventories would contain about
2 months* supply of tin, about 4,000 tons for the entire Sino=Soviet
Bloc. -

VII. Consumption of Tin Ore Resources.

- A. Total Mine Proc‘m(;‘.tiion_,

Estimates of production of tin ore in the Sino-Soviet Bloc .
(or conversely of tin ore consumed by the Bloc tin industry) are
obtained for the various producing countries in the Bloc from the
estimated production of tin metal; the estimated average metal
content of the ores mined; and the metal losses resulting from . - ».
concentrating, smeltxng, and refining processes. The only sig- ’ S
nificant change occurring during 1950-55 was-in the Ko-chiu area’’ 5 :
of Yunnan Province in Communist China, where the. erecuon of
new concentrating facilities is estimated to have resulted in sub-
stantial reduction in metal losses. The relatively large produc-
tion-of tin ore in East Germany is a direct reflection of the very
low metal content. of.the ores, mined.  Estimated productmn of. . ;
" tin ore in the USSR, Commnmst Chn?g, and East Gennany in 1950 55
is shown in Table- 9 *. - T P

-

B Re glonal Dlstnbutxon

Commumst Chlna. RN

: _ The productlon of tm ore in Commumst Chlna 13 con-
centrated in 1 small area about. 30 km by 20 km, centered arou.nd ;.
the .town of Ko-chiu in Yunnan Province.. 114/. This area, alwayﬁ
has produced about 80 percent of the total Chinese productmn and
is believed to be continuing to do-so.- ;The; other: 20 percent of the;. -
production is scattered through the 4 southern provinces of. Kwang31,ff~ .
Kwangtung, Kiangsi, and Hunan. Of these, Kwangsi and Kwangtung (
are the more important,

i

i

¥ Table 9 follows on p. 29. .
- 28 -
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Table 9
-:Estimated Production of Tin Ore SUERIERS .
in the USSR, Communist China, and East Germany -
: ©-1950-55 . , ) o

Thousand Metric Tons"

: Communist

Year USSR China East Germany Total
1950 1,080 780 90 2,000
1951- 1,160 - " 940 - 130 2,200
1952 1,250 1,270 220 2,700
1953 1,340 1,380 - 270 3,000

... 1954 1,440 1,690 _ 350 3,500
1955 1,550 1,890 340 3,800

<+ a. Figures for individual countries a.fe roundéd to . ' %

- -the nearest 10, 000 tons; totals, to 2 significant
‘digits. For methodology, see Appendix B.  The -
margin of error is plus or minus 30 percent.

N

2. USSR. -
No .one single area dominates production .of tin‘ore in"

the USSR as is the situation in Communist China. In the USSR, tin
ore is produced by a large number of relatively small mines scattered
in 5 general areas, one of which, Dal'stroy, includes about 5 or 6
large mining areas. . Although production in some of the mining areas "
decreased in the 1950-55 period, national production appears.to have:
increased steadily (see Table 9). In the Dal'stroy area, for example,
production of the Chaun-€hukotka Mining Industry Directorate at
Pevek, the largest single producer in this area, declined in both
1954 and 1955. 115/ {

-29 -
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| FTess TeledsSes INuIcdare that in . the Khingan

area the rate. of increase was substantially-above the national -
average. 118/ It is doubtful that production of tin ore has in-
creased in Kazakhstan and Gentral Asia, “where the tin ores
occur in very low-grade deposits. Estimated regional distri-
bution of production of tin concéntrates in the USSR in 1955 is
shown in Table 10. x

Table 10

Regional Dlstr1but10n of Production of T1n Concentrates in the USSR al

1955
Metiic Tons b/ APpl'Oximate
Economic Région 7.7 77 "Percent of =
, Total . -~ Total Soviet
Mining Area . .. X XI . XXII .Production Production
Khingan I | 3,000 3,000 31
Tetyukhe -Kavalerovo 2,300 2,300 24
Dal'stroy 400 1,700 2,100 -~ . - 21
Chitinskaya Oblast 1, 6% 1,600 " 16 .
Ka.zkhstan and Central Asia 800 _ - . 800'; . 8
Total 800 2,000 7, ooo f_9,8oo".,_]. - .'iod-':.;é

For methodology, see. Appendlx B The marg1n of error is plus or -
minus 40 percent. All figures are rounded to the nearest. 100 tons. -
b. Recoverable meta.l content. . L
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VIII.  Capabilities, Vulnerabilities, and Intentions.

A. Capabilities.

~Judged on the basis of tin ore resources, the Sino-Soviet -
Bloc as a whole can expand production of tin dui'ing the next 10
years. This potential increase, however, is confined largely to
Yunnan Province in southwestern Communist China, where tin
ore resources have been estimated to be among the largest in
the world. 119/ During 1950-55, production of tin in China in-
creased 167 percent, while the total production of the Bloc in-
creased about 100 percent. It is believed that in the future, 4
tin production in China will increase faster than in other produting’
areas of the Bloc. The magnitude of China's potential for produc-
tion of tin is evident from the plans of the old Nationalist govern-~
ment of China, which called for an eventual production of 30, 000
tons ‘annually; 120/ a quantity larger than the total for the entire
Bloc in' 1955. -It should be noted, however, that such an increase ,
would requite ‘some capital investment in mining, smelting, and -~ g2
refining facilities. The expansion of production in China during * -
the past 6 years' was achieved with the aid of Soviet equipment
and technical assistance -- the Ko-chiu mining area devel'op'r'nept
was one-'of the"Soviet Aid Key Projects* 121/ -- and it is ‘probable’
that Soviet assistance will be used in any major future expansion.

In the USSR, an increase inwgroduction of tin would be
much more difficult than in Communist China. Neither, the
Fourth nor the Fifth Five Year Plan goals were achieved. The
major detérrent to increasing production in the USSR is believed
to be the lack of adequate resources that are economically ex-
ploitable. Because geological prospecting has developed numerous
small and low-grade tin ore deposits over a very large area in’
Economic Regions X (Kazakhstan and Central Asia), XI (East
- Siberia), and XII (Far East), however, it is possible that further
search in this relatively unexplored country may developilarger

Through a "Soviet Aid Program, " the USSR has assisted Communist ' s

China with technical advice and equipment in 141 specific industjrial' ' %;-
development projects, one of which was the development of the = ’“:**‘*:

Ko-chiu mining area.

- 31 -
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and/or richer depos1ts The S1xth Five Year Plan prov1des for an
increase in 1960 in geological prospecting for tin ore regources of .
55 to 60 percent above the 1955 level. 122/ The specific areas

with the greatest potential for 1ncreased production, according to

the growth in the past 6 years, are. the Khingan area, the Tetyukhe«-.
Kavalerovo area, and possibly the large area under the control of
Dal'stroy. : :

Productlon of tm in East Germany is based on extremely

pe 1‘10d

Although it is believed that the S1no-Sov1et Bloc is capable
of 1ncreas1ng the productmn of tin by a substantial amount during,
the next,10 years, it is also probable that the demand for tin will -
increase in proportmn to increases in industrial productlon. :
Fugthermore, if the demand for consumer goods forces a maJor
increase in the production-of tinplate, the demand for tin would . .
increase more rapidly. In any event, no large surpluses of pro- .
ductmn over demand are probable in the foreseeable future. - .

[ einy

B. Vulnerabilities. xt

Under present conditions, the productlon of t1n in the Smo-_.»;,'.;‘
Soviet Bloc appears to be almost adequate to meet demand,: and
product1on in 1955 is estimated to have been only about 2, 000 tons
less than the estimated demand. Almost all of the productmn,
however,_is. conflned to southwestern Communist China and to..
scattered 1nsta11at10ns in the Asiatic USSR, all of which are re-.
mote from the major consuming areas in the European: USSR and i T
the European Satelhtes. Furthermore, -one general area,. southern_ R
China, produced about 62 percent of the total production in 1955,
and the production potential indicates that.this, .percentage probably . .-
will increase in the future. The European Satelhtes depend almost.
entxrely on 1mports for supphes - C R Etegieme vl s el
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Because all of the major tin-consuming countries of the
world, including the USSR, have tried for many years to reduce
dependence on tin products, it is unlikely* that the Sino-Soviet Bloc
requirements for tin could be further reduced significantly by the
use of substitutes without a loss of industrial and/or military
efficiency. Also, because the bulk of the Bloc demand is in indus-
trial and military consumption, it is doubtful that much saving of
tin could be accomplished by redirecting the use pattern to essen-
tial needs only. :

C. Intentions. :

Because tin is consumed in relatively small quantities in
many indirect uses, both military and civilian, it is not, on the
whole, a good indicator of intentions. Although tin has many in-
direct military applications, such as the use of bronze in naval
equipment and of solder in electrical apparatus, the same alloys
are equally essential in civilian use.

!
i

«h
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APPENDIX A

KNOWN AND PROBABLE IMPORTS OF TIN METAL
BY THE SINO -SOVIET BLOC FROM WESTERN SOURCES

- 1950-55
Table 11 : . , .
e : ' ’ Metric. Tons -
Importing : : N ‘ SRR
Country 1950 _ 1951 1952 1953 1954 - 1855
Albania 0 0 0 0 o - -0
Bulgaria 0 ' 0 0 0- 0 0
.Czecho- : S o . n
‘slovakia "1,027 a/ 2,815b/  366c/ 1,129 d/ 548 ¢/ -309£/ =
East Ger- S Con , ‘ . _
many 56 g/ 262 h/ 137i/ 253/ -0 L0

Hungary - 464k/ 2291/ 121 m/. -331'n/ 710/ 554 p/
Poland = '1,575'g/ 1,995 r/ 9158/ - 767t/ 792u/ - 87liv/

Rurr}anla 102 y__/ 406 x/ 305 z/ - 152 z/ . 0~ - 50 »:ga_l_/
USSR~ 696bb/ 302 cc/ 254 ad/ 0 0o 0
A ' - o
.Total 3,920. 6, 009 2,098 2,404 .1,411 - 1,784

~a. 809 tons from the Netherla.nds, 123/ 15 tons from Belgmm, 124/ and

203 tons from the UK. 125/

b. 2,507 tons from Malaya, 126/ and 308 tons from the Netherlands.- 127/

c. 122 tons from Malaya, 128/ and 244 tons from the Netherlands. 129/

d. 623 tons from Malaya, 130/ 403 tons from the Netherlands, 131/

102 tons from Indonesia, 132/ and 1 ton from the UK. 133/ :
-152 tons from Malaya 134/ and 396 tons from the Netherlands. 135/

f. All from the Netherlands. 136/

g- All from Malaya. 137/

h. 40 tons from the Netherlands, 138/ 210 tons from West Germany, and g
12 tons from Austrla 139/ . : £

- 35 -

TOP SECRET

v e s

’
Diepee




TOP SECRET

Table 11
{(Continued)

i. All from Malaya. 140/
.. All from Malaya. _l—ﬁ/

. k. 102 tons from the UK, 142/ 96 tons from Malaya, 143/ 174 tons from
the Netherlands, 144/ 61 tons from Denmark 145/ and 31 tons from
Indones1a. 146/ -

.36 tons from the UK, 147/ 20 tons from Mala.ya, 148/ and 173 tons

' from the Netherlands. 149/ -

m. 15 tons from the UK, 150/ 46 tons from Malaya, 151 / -and 60 tons -
from the Netherlands.. 152/

‘n.. 51 tons from the UK, 153/ 127 tons from Malaya, 154/ and 153 tons
Trom the Netherlands. 155/ .

o. 10 tons from the UK 156/ and 61 tons from Malaya, 157/
p. All from the Netherlands. 158/

> g.- 1,190 tons from the Netherlands 159/ and 385 tons from Mala,ya.‘ 160/
r. 1,864 tons from Malaya,” 161/ 5 tons from Indonesia, 162/ and .
126 tons from the UK.. 163/

.. 8. 864 tons from Malaya 164/ and 51 tons from the Netherlands.~_ 165/

~t. 589 tons:from Malaya, 166/ 127 tons £rom the Netherla.nds, 167/

. »- and 51 tons from Indonesia. 168/

" u: 701 tons from Malaya 169/ and 91 tons from the Netherlands. 170/

v. All from the Netherlands. 171/

w. All from Malaya. 172/ o

x. " All from Malaya. 173/

" y.. 203 tons from Malaya 174/ and 102 tons from Indonesia. 175/ -

. =z. All from the UK. 176/ v . .

.--aa. : All from the. Netherlands, 177/ .

" 'bb. All from the UK. 178/
cc. .200 tons from Belgium 179/ and 102 tons from the UK. 180/
dd.' All from. the UK. 181/ , : : : - :
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APPENDIX B

METHODDLOGY

A. Product1on.
1. USSR

The estimates of production of tin in the USSR we re developed
as follows:

‘a. 1941-45: The production of tin metal in the
USSR in 1945 was reported to have been
"2.22 times that in 1940, 182/ which was an
average annual increase of about 17. 3
percent. On the basis of a sta.tement by ,
-~ the Soviet ambassador | } |
| [that Soviet produc- '
tion of tin metal was 150 to 170 tons per
month, 183/ an estimate of 1,920 tons as
production for 1941 was derived (12 x 160).
Using'the annual increase figure of 17.3
~ percent, an estimate for 1940 of 1,637 tons
was obtdined, andby applyingthe 1940-45
. .reported increase in production, an-estimate
of production of 3 634 tons was obtamed for
1945, : :

b, 1946 Soviet productmn in 1946 was- reported
¢ tol have been 19. I percent greater tha.n in
1945 184/; hence an estimate of 4, 328 tons

. .ley 1947 Sovzet productmn in t.he first 9 months
0f'1947 was reported to have been 17. 1 per- R
‘- cent greater than in the same period of : Hhoas

1946. 185/ Assuming that the rate of in- %
.crease given remained constant in the last e

3 months, an estimate of productmn in 1947
of 5,068 tons was obtained.

- 37 -
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d, 1948 An estnnate of 5 935 tons produced in
“the” USSR in 1948 was obtained by extrapola-
tion,: Lassunung that the increase in 1948 over
1947 was 17.1 percent, based on the previous
year.

.e. 1949-55: Estimated production of pnmary t1n '
in'the USSR in 1948-55 is shown in Table: 12.

Table 12 -

Estlma.ted Production of Primary Tin in the USSR

L a.t Podol'sk and at Novosﬂ)lrsk

1948 55
Metric Tons
- Total Estimated .. Estimated
Estimated -"Productiontat. . Production at
Year Productmn __Novosibirsk - Podolisk
1948 5,9353/ . 4,572 b/ 1,363 ¢/
1949 6,383 d/ .- 4,983 ¢f 1,400 f/‘
1950. 6,831d/ = 5,431 e/ 1,400 /
1951 7,320d/.. -~ - 5,920 e/ 1,400 £/
1952 17,8534/ . 6,830/ 1,400 ¥/
. 1953 8,434 d/ , 7-.0343/ ‘ 1,400 i/
1954, 9,067 d/ 7,667 ¢/ 1,400 £/
1955 9,757 d] ‘8, 357 e/ 1,400 i/

aL'., Figure- fromd 1948, ,abave.w S
..-186/. :This ﬁgure is baséd on tin sh1pments in
: 1 month (February) of 381 tons multiplied by 12 on
the assumptions (1) tHat shipments equaled produc-
tion and (2) that production remained relatlvely
. constant during the entire year.. .
c. This figure is:estimated total productmn less . .-
‘estimated production at;Novdsibirsk,.- ‘
‘d. .- This. figure is the sum of estunated productlon

-_38—
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Table 12

Estimated Pféduction of Primary Tin in the USSR
1948-55 -
(Continued)

A

e. From a statement that tin production at

Novosibirsk in 1955 was 53.9 percent greater

than in 1950, 187/ an average annual increase

of 9.0 percent was obtained. Assuming that pro-

duction in 1949 and 1950 also increased over the

previous ‘years by 9.0 percent, estimates for
1949-55 were developed.

f. Because almost all of the available data re-

lating to the movement of tin concentrates to

smélting plants give Novosibirsk as the destina-

tion, it is assumed that production at Podol'sk

‘remains small. An arbitrary estimate of about B

1,400 tons, based on the estimated production in

1948, was used to cover the probable productmn

of this plant -

2. Communist China,

N
Est1mated production of primary t1n in- Commumst China,

the pre Commumst pea.k and in 1950-55,. is shown in Table 13 x* L

B. Demand

1. Relationship of Consumptmn of Tin to Industnal Production
- in 1937, :

An examination of tin consumptlon, excluding that used in
the production of tinplate, and of the industrial production of six
major countries, including the USSR, in 1937 indicates a definite

relationship between tin consumption and industrial production. In %
* Table 13 follows on p. 40. F
. -39 -
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Table 13

Estimated Production of Primary Tin in Communist China
Pre-Communist-and 1950-55

Metric Tons

Yea.r Lo . : Estimated: Procincj:ion
Pre-Communist peak ST R 15;865'_2}_/
1950 - e -6.,-04,5 B/
1951 3 . . 1,298 ¢/
1953 L . 10,712 ¢/ -
1954 . . S - 13,090.£/
~ .___1955-, - C , A 16, 0,00:_5_/ . o
— 183/ — e — ST . - @

b. Productlon in 1950 ‘was reported to have been 31 8
percent of the pre-Communist: peak. _i_/

- €. Production in 1951 was reported to have been 46
percent of the pre-Communist peak. 190/

d. This figure was derived from the estimate for

1953 on the basis of a reported i increase in 1953 over.

1952 of 9 percent. 191/

- €. . The smelter production at Ko-chm was reported to-
have.been:77.2 percent greater in 1953 than in 1950. 7192/~
Because Ko-chiu is estimated to produce about 80 percent
of the total Chinese Communist production, the percentage -
was applied to the total.

£, -This.figure was interpolated on the basis of an: annual
average increase during 1953-55 of 22.2 percent

g. Exports of tin metal to the USSR in the first 11 months
-0f 1955 were: 15, 039 tons. - 193/ Because.this figure in-
cluded some 3,500 tons: sh1pped against 1956 quotas and .

.- because there is.no evidence of any shipments in December,
it is believed that this figure-represents-the total exports
during the year. Assuming that production at least equaled
exports and allowing a small margin for exports to European
Satellites and some Chinese Communist consumption, a

- 40 -
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Table 13

Estimated Production of Primary Tin in Communist China
‘Pre-Communist and 1950-55 .
(Continued) .

production estimate of 16,000 tons for 1955 was obtained.
Because the First Five Year Plan (1953-57) in China pro-
vides that production in 1957 will be 0. 8 times greater than
in 1952, 194/ or about 17, 690 tons, it is believed that the
1955 pI‘OdTl:tiOn was not appreciably greater than 16,000

- ~tons. If it were, it would indicate that the First Five Year .
Plan'may have been achieved 2 years in advance, an un-
likely development. : ‘

terms of the total tin consumptioxi, excluding use for tinplate, and
of total industrial production of the countries examined, the pro-

| - ~portipnate reiati_o_:iships were developed. The relationships of con-

- sumption of tin to total industrial production in selected countries
are shown in Table 14.

Table 14

* Relationships of Consumption of Tin to Total Industrial Production
in Selected Countries :

WV

Percentage of Total .| Tin Consu"rnpfion Percenté.ge of Total ~
Country Industrial Production 2/ (Metric. Tons) b/ e/ 7in Consumption b,

us © 5393 35,582 agor

UK 16.33 10,974 ' 17.25
USSR 15. 60 9,895 d/ 15. 55
France 7.87 - .7,664 : 12.05
Italy - 3.93 © 2,943 4. 62
Belgium v 2.34 . .1,568 . 2.46

bTvqtaln _‘ | . 100.0 o _. . | 63, 626 . : v 100. 0 ;
a. 195/

b. These figures exclude tin used in tinplate. The average for 1936-38
was used to avoid distortions resulting from changing inventories.
c. 196/, except where otherwise noted.

d. 197/
- - 4] -

TOP SECRET

TS TR T TN e e e rs e s e L 4T S e e e e A e ek Anee e s nar et oeetn « At e e e e oo e e e e e e i

g



TOP SXCRET

The relationships shoWn in-Tablé 14 are also true in terms
of total world consumption of tin," excludmg use for tinplate, and total
world industrial production. Relationships of consumption of tin
and total industrial production in selected countries to total world
consumptmn of tin'and total World mdustrial productxon are shown
in Table 15. .o R

Table 15
Relatmnships of Consumption of Tm and Total Industrial Productlon

in Selected Countries to Total World Consumption of Tin
and Total World Industrial Production

; Pei‘centage of World - Tin'Cc'):ns.ump:h n Ee.rcentageJo.f Worl
Country Industnal Productlon a/- (Metrlc Tons) b 2; - Tin. Consumptxon—

us 34,41 30,582 S 30034
UK - 10. 42 .. 10,794 10. 89
USSR 9.95 : 9,895 d/ 9.82
France - 5.02 7,664 . . - T 7,60
aly - Czi51 2,943 : L 292
Belgium 1.49 oo 1,568 1.56
| N T

~Total . . = 63.80 - . . . 63,626. VL .63 13 -
a. 198/

. bs These ﬁgures exclude ‘tin used in tmplate. The a.vera.ge for 1936 .38 was
used to avoid distortions resulting from changmg mventones

199/, except where’ otherw1se noted
d 200/

2. Demand for Tin'in the USSR.

The estimates of Soviet demand for tin for all uses except
for tinplate were derived as follows: reported Soviet tin consump-
tion in- 1937 and an index of industrial production in the USSR during -
. 1937-55 were .modified to establish an index of’ probable demand for.. .

- 42 B
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tin by analogous application of the e
by changes in industrial production in

cts on tin consumption caused.
the UK, Italy, Belgium, and

- France. The reasons supporting the application of such an analogy
to the Soviet situation are given in the text.* An approximate ratio
of tin demand to industrial productionin the UK, France, Belgium,
and Italy is shown in Table .16.

Table 16

Ratio of Tin Demand to Industrial Production
in the UK, France, Belgium, and Italy »

Ratio of Industrial Ratio:of Industrial Weights

" Production to Tin Production to Tin (Percentage of Total
. - Gonsumption Consumption  Industrial Production)
_Country 1936-38 a/ .1950-553/ " Tig5pl55 B/ T
Belgium -  100;.100 100: 53 .8
France 100::100 S 100: 47 . - 26
- Italy - .100:.100 ©100: 43 . 13
UK . 100::100 100: 71 53
" Weighted
average 100: 60

a. Industrial production index is an gverage from 201/. Tin consump-
tion index'is from 202/ and 203/. . & S

b. These figures are derived from percentages of industrial production
.given in Tables 14 and 15, pp. 41 and 42, respectively, above. - :

From the above examples, a ratio of 1 to 0. 60 for indus-
trial production to tin demand during 1950-55 is derived when
compared to a 1 to 1 ratio during 1936-38. . The derivation of estimated
total tin demand in the USSR in 1937 and 1950-55 is shown in Table 17. %

= P. 22, above.
** Table 17 follows on p. 44,

i
b,

ey

- 43 .
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Table 17
De r1vat1on of Estimated Total Tm Demand in the USSR
1937 and 1950-55

. Tin Deme.nd E_Btixha.t'e.d,_'.[“in -

. . Index Demand (Ex- - Estimated Tin

Industrial (Excluding cluding Tinplate Demand in _ Estimated Total

Production Tinplate @ Use)  Tinplate Use  Tin Demand
Year Index @ Use)- . : (Metric 'I'.ens.) (Metric Tons) (Metric Tons)
1937 100~ - 100 9,895 a/ 1,405 a/ 11, 300 a/
1950°  164b/ 98 c/ 9,697 --rg, 1,579d/ . 211,276 ef
1951  187f/ u2¢/ 11,082 . 1,800 g/ 12,882 h/
1952 - 202 I/ 121 ¢/ .~ 11,973 1,949d/ ..+ 13,922 e/ 3
1953 - 220 £/ 132'¢c/ - 13,061 2,126 d/ 215,187 e/ e
1954  257f/ 154¢/ . 15,238 -2,481 d/ 17:719 e/
1955 =292 £/ 175¢/ * = . 17,316 . 2,819 d/ 20,135 ¢/
a. 204/
b. 205/

. C. This figure is derived from the industrial productmn 1ndex on the ‘basis of a

"“-ratio.of 1 to.0. 60.. o owE

d. This figure is the difference between estimated total t1n demand and esti-
mated demand for. uses: other-than for- tmplate. RS

e. The demand for tin for tinplate in 1951 was 14 percent of total estlmated
tin demand (from g/ and h/, below). Assuming that the percentage of tin
demand for tinplate remained constant during 1950~55, total tin demand esti~
mates were- calcula.ted by the followmg formu.la: SR

t1n dernand (less t1np1ate use)

- oL R .. 0.86.- - R
£. 206/ S L
g. 20 7/ e
h. This figure is the sum of estlmates for tin demand for t1nplate and. tin e
demand for other uses. L

tal t1n demand

- 44 -
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3. Total Demand for Tin in Communist China.

Because of a complete lack of data on tin demand in Com-
munist China, a rough estimate of 500 tons annually was derived
from pre-Communist data. Before.the Communist occupation, the
consumption of tin in China averaged only 400 tons per year, 208/
of which the major portion was used in tinfoil for religious observa-
tions, a practice which may have declined under the Communists.
Traditionally, China has exported tin metal and imported tin alloys
and tinplate in the form of semimanufactures and finished products,
a practice beljeved to be followed today. Although the es timate of

- Chinese  Communi st ‘consumption of tin is a rough approximation at
best, when it is compared with estimates for the entire Sino-Soviet
Bloc, the error probably is less than the rounding error.

4. Total Demand for Tin in the European Satellites.

_ As it was for the USSR, the demand for tin for the individual _y
European Satellites was derived from reported prewar levels of tin B
consumption and indexes of industrial production modified to'a prob-
able tin demand index by the ratio developed above. Because tin-
plate is produced in only 3 of the Satellites, and because in each of
these countriesithe consumption of tin in tinplate represents less
than 5 percent of the total tin consumption,when calculating the esti-
mated demand for tin in the Satellites no allowance was made for
tin demand for the production of tinplate. Although the tin use
patterns of the various Satellites have varied widely, it is believed
that the over-all relationship of tin consumption to industrial pro-
duction probably is relatively close to that of the USSR. The deri-
vation of estimated total tin demand in the European Satellites in
1936-38 and 1950-55 is shown in Table 18. %

‘C. Stockpiling in the USSR During World War IL.

- T_he estimate of the surplus of tin accumulated in the USSR dur-
ing World War II consists of two parts: (1) stocks on hand at the end %%

- * Table 18 follows on p. 46. , o , 9‘%
*¥ Continued on p.48. = - : o ‘ s
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Denvatmn of Estimated Total Tm Demand in the EuroPean Satelhtes
‘ 1936 38 Average a.nd 1950- 55 ”

.

Estimated.

,Industrial o _Ti_xi .
v Product:lon Demand .

&

, Gountry T Yeé.;r ‘Index a/ * Index

Bulgaria 1936 38 average 100 100

o 55 % .18 . =i
1950 © 135 src/” T

1951 155 93¢/ . .. 203
‘1952 -7 - . -180 - . 108 c/ 7235
1953 196 -...118¢c/ . 257

1954 7 214 o 128%¢/ . 7 279 ...

Y955 o z3rT ezl 300

.Gzech'tislpva:l_'da"" 1936 .38 avera.ge ’L.‘.WJ.OO_: 0 100 : 1, 778 b/ o

1950 132 4 ) c/ ~. 1,405,
1951 Toi3g U e3gl .
1952 7155,

1955 ;zozi‘_‘r CTl21 el ] 2,151

East Germany d/ 19491}"“ 100 100_/
T 9B T s d2T ef T

1952 .0 207 . l6de/. 1,022 ..:

1953 L Te L2270 LY T6 'e"/t 771,096

d9s5 Y T 261 19T/, .,;,1 227

¥ Footnotes for Table 18 follow on p. 47.
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o 093¢/ V1,654 L
L1953 0 N 179 jore/  oLwz o L
1954 U186 l1ze/ 1,99L, .

1954 250, 190§/ .. 1,184 ... .
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Table 18

Derivation of Estimated Total Tin‘Demand in the Europe,é.:xx‘Satellites
1936-38. Average and 1950-55

(Continued)
_ o o Estzmated
Industrial  Tin Tin
Production Demand Demand

"'"G_oun_try Yea.:: o Index al/ Index (Metnc Tons)

Hungary 1 1936 38 average 100 100 673 b/
© 1950 125 ° 75¢/ 505
1951 149 8¢/ 599
1952 169 101 ¢/ 680
1953 182 109 ¢/ 734 :
1954 © 187 112¢/ - 75¢ =5
1955 o216 130¢/ 875 .
Poland 1936-38 average 100 100 1,495 b/
1950 121 3¢/ 1,091
1951 ... 136 . ° 82¢/ v 1,226
1952 148 89¢c/ 1,331
1953 « 179 . 107¢/ T, 660
1954 198 119 </ 1,779
1955 225 135°¢/- 2,018
‘Rumania ~ ™ ° .1936-38" average 100 100 ' 3631/
o 1950° - o118 7L c/ 258
1958 1350 T gl g4
1952 150 ' 90/ 327
1953 167 100/ 363
1954 178 107¢/ - - 388
1955 203 . 122¢/ ' 443

a. 209/ : ' T g
b. 210/ | N
_c. This figure was calculated from the industrial productwn index on -
the basis of a ratio of 1 to 0. 60.
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Table 18

Derivation of Estimated Total Tin Demand in the European Satellites:
- 1936-38 Average and 1950-55 . . .
~©  (Continued)”

d. East German tin demand index calculated from the base year of
1949 rather than from the prewar level because data on prewar con- """
sumption are not available. %

e. Annual increase in the industrial production-index calculated on the
basis of a ratio of 1.to 0. 60,

f. Total available supply in East Germany in 1949 was. 623 tons (103
tons of production 211/ and 520 tons of imports 212/). Becauge e
numerous references, such as 213/, indicate that tin supply was very.

short in 1949, it is assumed that the supply was.about equal to
consumption. ' o

of 1941 were reported to have been about 3, 500 tons, 214/ and (2) a

derived excess of estimated supply over estimated consumption during
- 1942-45. The derivation of estimated stocks of tin in the USSR in 1945

is' shown in:Table 19, % : o . C .

D. Consumption of Tin Ore. Resoiirc‘éS’.’_'v’“ L

1. Quhﬁtitiés.Mined, - ’3. '
a. - US,SAR.‘A'A

. ' Estimates of the quantities of tin ore mined in.the . ...
USSR were derived from estimates of tin ‘metal production, ¥%
. divided by the estimated recovery of metal contained in the ore in
'~ the céngientré;tigg,:'Asmelting, and refining process, *¥* and by the
estimated av‘erageﬂmetal- content of the ore mined. The latter figure

* Table 19 fdllovié on p. 49
**% . See Table 12, p. 38, above. o
Sk --SeeﬂIvI, A, 3, p. 9, above. - ST e DT
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Table 19

Derivation of Estimated Stocks of Tin in the USSR

1945
Metric Tons
Estimated production of tin, 1942-45 11,628 a/
Imports of 1.:i‘nv, 1942-45 | 48,920/
.'blv["ot‘a.l Supply . : o '60,’ 548

Estimated consumption of tin, 1942-45 52,880 c/

Net siftplﬁs . o B 7,668
Estimated stocks, end of 1941 - 3,_50(1 d/
‘Estimated stocks, end of World War IT 1_1’% 168 | =75
a. This figure is the total of individual estlmat;es o

for 1942 1943, 1944, and 1945.obtained from 1941
estn:nate of 1,920 tons. Applying the estimated '
average annual increase of 17.3 percent to ea.ch of
these years yields the following ﬁgures for produc-
tion in each of the years: &252 2, 642 3, 099, and S
'3, 635 tons, respectively.
b. 215/ . N :
- Tlus hgure is. based on‘estimated consumptmn in
1943 which was derived as follows: Tin consumption »
in all uses except tinplate was calculated from indus-
trial production.which was reported as being'33,6
percent greater in 1943 than in 1937. 216/.. The: ratio
of tin: consumptwn to industrial- productmn was
assumed to.have remained ‘constant from 1937 to 1943,
'I'hus an estlmate. of 13, 220 tons for consumptlon in all

R
Kl

o=

-49 -
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~Table. 19

Denvatlon of Estlmated Stocks of Tin ;m the USSR
- 1945
(Continued) -

uses except tinplate was obtained from the 1937 con-
sumption of 9,895 tons. 217/ No allowance was .
made for tinplate consumption in 1943 because (1)
Soviet tinplate facilities, all in the European USSR
before World War II, were destroyed early in “the
war, and (2) large quantities of tinplate were ob-
-tained’from the US under Lend-Lease, satisfymg
Soviet requirements for tin in this form. The .-
total consumption for 1942-45 was obtained by as=~
suming that consuxnptmn remauned rela.txvely con= ..
Sstant. -
d. 218/

.- R PN S e DR SR

is’. est1ma.ted to have averaged about 1 pe;rcent in tin content S
because of the following factorsiz - many of- ﬂl.emmes.m‘the
Chitinskaya Oblast, Tetyukhe Kavdlerono. cares, and Ka'z’a’khstan
-and Central Asia are mining ores wel} under ‘1 percent tin content *
In Dal'stroy, on the other hand, the general’ practice appears to

be to exploit a deposit for 1 or 2 years and then to abandon’ it, 219/
suggesting that a practice of "eye gouging'"'** is be1ng followed
which would indicate that the ores being mined probably are well
over 1 percent tm eontent For each year the follomng formula
was used:’ o R -

*.See II, A, - 1 p. 5, .above. : :
ok "Eye gouglng" is the pra.ctlce of mining only the r1chest portlons
of an ore’ dep031t, called "eyes," and a.bandomng the remalmng ore.
Except for a few mining contractors operating under short- term
leases, this practice is rarely followed in the West. ""Eye gouging"
is considered to be the mark of a disreputable operator because
the end result is the wasting of a large part of the metal contained
in the deposit. In the USSR, however, the urgency of meeting arbi-
trary and unrealistic production norms could easily force the
operators into the practice.

- 50 -
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a.
bxcx'd
i
where a = estimated tin metal production in tons,
b = estimated metal content of the ore mined, -

c = estimated metal recovery in the concentrating process,
d = estimated metal recovery in the smelting and ref1mng :

processes, and : :
e = estimated quantity of tin ore mined in‘tons.

b. Communist China.

The estimates of tin ore mined in Communist China
were obtained by using the formula described in a, above. The
total metal recovered in processing, however, was prorated be- *
tween the Ko-chiu area and other areas on an 80 t6 20 basis, and
the resultant flgures were added to obtain a total flgure.

- The: followmg percentages were used to calculate the
quant.tty of tin ore mined in the Ko-chiu area: : :

Average tin content of ore mined =2 percent.% - -
Average metal recovery in concentrating** = 60 percent, ¥%%
Average metal recovery in smelting

and refining =90 percent. ¥¥¥%

‘The following percenta&?s were used to calculate the

quantity of tin ore mined in Commumst China outs1de aof the Ko- ch1u

area:

- Average tin content of ore mined = 1 percent (assumed).
Avera.ge metal recovery in con-

centrating:=43 percent.
“Average metal recovery in smelting

and refining =:85 percent. ##

¥ See P- 11 above.

** For 1955 an average recovery of 70 percent was used (see p.
*%% See p. 12, above.
*%%% . See p. 13, above.
~ # - See p. 13, above.
ft See p. 14, above.
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c.  East Germany.:'

The followmg percentages were used to calculate the:
quantity of tin ore.mined in East Germany: :

Ave_rage tin»_cdx;tent ofc-':o'r_e, mjned = O. 4,.pelrce,'1_}1ﬁ.»’?‘ :
-Average metal recovery in con- .
centrating = 50 percent, X :
- Average metal recovery in smeltmg
and refining = 87 percent, 220/

2. Reg1onal D1str1but1on in the USSR

Da.l'stroz. - co PR | AP B R :4’4" '. q.,.’":‘.';fi"*

- The est1mate of the total productlon of tin in. Dal'stroy
in 1955 is the reported planned production figure, 221/ The d1v151on
of the. estimate for:Pal'stroy between Econormc Regio: g1ons X1 and X1
was based on the follow1ng data:. o y : ST A
(1) With the exception of the ‘Yana Mining Industry. -

~ Directorate (at Ege-Khaya), -all of the tin=- ... -
producing d1rectorates of Dal‘stroy are. in .

- Region XII.
5 (2) - The reported produetion of the major tin-mining
- R d1rectorates of Dal'stroy:in Regmn XIl is as: follows
. ‘ ; - . . »

- Metric Tons. -

EE I

Chaun-Chukotka Mining Industry D1rectora.te o
(‘a.t Pevek) e 820 222/ ;
Omsukchan Mining Industry Duectorate e e .
(at Omsukchan) _A420 223/;_: L
_'Chukotka. Constructlon D1rectorate ' .
(at Tult*tin) ° B D B SRR VST T SR 220 224/
Total R 1 460 oy Rt

* ‘See p; 16, above.
Ead 52-
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(3) Thus, of a total estimated production of 2, 080
tons of tin-in-concentrates estimated to have been produced in
- Dal'stroy in.1955, 1, 460 tons can be assigned to 3 directorates
in Region XII, leaving a balance of 620 tons unaccounted for.

(4) . .Because the Yana Mining Industry Directorate -
in Region XI has been reported as one of the major tin producers

in the Dal'stroy area, 225/ two-thirds of the 620 tons are. ass1gned -

to this directorate.

b. . Khingan Area.

The est1mates of the quant1t1es of tin produced in- the
'Kh1ngan area are der1ved as. follows' BN : ;

|

The. government encourages the productmn
OI concentrates by individual prospectors. : '

. .(2) +The productzon in the Khmgan area in 1955 was.
reported to: have been 76. 3 percent greater:than in 1950, 228/
which is. an average. annual increase of about 12 percent ~

(3) The productlon in f,b@ Khingan area in 1950 also
-is assumed to have been about 12 percent greater than the esti-
mated production in 1949. The estimates of production for 1950~
55 were obta1ned from this average annual increase of 12 percent.

C. Kazakhstan and. Central Asxa. '

‘The est1mate of productmn of tin-in-concentrates in
Kazakhstan. and Central Asia in 1955 was based on the follomng
data : .

=53
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(1) The productmn in Kazakhstan and Central Asia -
in 1949 is. estlma.ted ‘to have been approximately 750 tons,consist-
ing of the productmn of 3:combines, all in VostochnOBKazakhstan-
skaya Oblast (150 tons by the Narym Combine, 229/ 90 tons by
Kalbaredmet, 230/ and 20 tons by Ubaredmet 231/), plus 500 tons
to cover the productmn of a number of small-mines in Tadzhik SSR.
and Kirgiz SSR and that of individual prospectors and geolog1ca1
prospecting organizations. : -.

(2) The tin deposits of Kazakhstan and Central Asia
consist of low-grade ores, mainly in pegmatites. 232/ Because
intensive exploitation, of deposits of this type generally has not been
economical in other areas of the world, it is doubtful that productioir ;.
from-such deposits in Kazakhstan and Central Asia has been mcreased
appremably, if at- all durmg 1950-55.

’ d Ch1t1nskaya. Oblast and the Tetyukhe Kavalerovo Are'a

A comb1ned estimate of producuon in the Chltmskaya.
Oblast and the Tetyukhe-Kavalerovo area was obtained by subtractlng
the total assigned production (Dal'stroy, Khingan, and Kazakhstan
and Central Asia) from the estimated total Soviet production of tin,
The derived est1ma.te for the 2 mining areas of 3, 900 tons. Was. pro-.

rated between the. areas on the basis of the ratio of production be- ' - ey

tween the areas in 1949, a ratio of 41.8 to 58. 2.
(l) Ch1t1nskaya, Oblast

T, The esumate of productlon in the Ch1t1nska,ya.
Oblast in 1949 consists of the sum of the estimated production of
the following combines: 300 tons by Khapcheranga, 233/.300 tons
by East Siberia, 234/ 170 tons by Sherlovaya Gora, 235/ 140 tons
by Onon, 236/ and 90 tons by Choibalsan (in Outer. Mongoha), 2317/
plus 200 tons to .cover the production of individual prospectors and -
geological prospecting organizations.

(2) Tetyukhe-Kavalerovo Area.

The estimate of production in the Tetyukhe-
Kavalerovo area in 1949 consists of the sum of the estimated pro-
duction of the following combines: 1,085 tons by Kavalerovo

- 54 .
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(Enterprise 501 238/); 300 tons by Sinancha (based on planned pro-
duction of 280 tons in 1947 239/); and 85 tons by the Maritime
Combine 240/; plus 200 tons to cover the production of individual
prospector—s_and geological prospecting organizations.

(R
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APPENDIX C

GAPS IN INTELLIGENCE

jA minor metal such as tin, produced in relatively s\mall tonnages ..
and consumed in small quantities in a host of indirect uses, is-a-com--
modity on which there is far less information than there is on the.- . o

more common materials produced, consumed, and traded by the
Sino-Soviet Bloc in greater quantities. The major deficiencies in
information are as follows:

1.  Production.

The most difficult problem regarding the production of tin
is establishing totals for individual countries. For the USSR there
has not been reported a single tonnage figure, by either country
or combine, with the exception of a monthly estimate given.early in
1942 in connection with Lend-Lease.negatiations... Since 1947, -even
percentage figures have not been reported in the USSR, and in the .
Sixth. Five Year Plan, no indication. is given of the planned increase
in production. For Communist China, all information has been in
the form.of percentages of increase over a pre-Communist peak

production.
1: alad dala

| ' | |
2. Trade.

Trade data on shipments of tin between countries of the
Sino-Soviet Bloc are fragmentary, consisting of reports of move-
ments from Communist China to the USSR and of a few references
of tin shipments by the USSR and China to the European-Satellites.
Because of the lack of data on intra-Bloc trade, estimates of avail-
able supply of tin in the individual countries of the Bloc cannot-be
developed.
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More information is available on exports of tin to the Sino-

Soviet Bloc by the West. Much of this informatjon consists of officially
reported trade statistics. |

3. Consumptio‘n;

Reports on the quantities of tin consumed in. any single perti-
nent category are not available. Because of the differences in the
use pattern of tin metal and the derived end products, analogiés to
Westérn experierice can be considered only as first appifbidmatféhs._

A
A
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9

10,

11.

12,
1 3,‘

15,

16
ey, 1T

R

18.
19::
20.

22. .

23,

24.
25,

- CIA. CIA/RR PR-29, The Supply and D

{ PR RS . : |_

in'the Soviet ‘Bloc; 8- May 53; pi‘3. S

. Shimkin, D, Minerals:~ AKey to Soviet Power; Harva.rd

University Press, 1953, p. 129, U, Eval. RR 2,
CIA. CIA/RR PR-29 (1, above). ‘
Shlmkm, ops c1t. (2, above), i oSinoenn el
Sta.te, OIR.. Rptno 4611, Feb 48.. S Eval RR 2

(ti-from Izvestiya, 2 Jul 44, U)

-CIA, CIA/RR PR-29 (1, above), -

17 *Eval. rigk"z;’

-- bed. T T “ wh LR

. FB]S,. Da.ﬂy Report (USSR and Eastern. Europe) s
no 11, 1§ Jan 56, p. CC-7. OFF USE.. Eval. RR 2.
CIA,  CIA/RR PR-29 (1, above).
CIA - CIA/SG/RR 108, _Jamzatmn and Activities“of

" the Fn:st D1rectorate of'Dal’stroy, 29 J'ul 55, :TS§ ¢

5 |‘ . RS u‘

14,

CAir,  CATTRIR-575<55; ‘26 May 55; C.‘ Eval RRI
. CIA.. CIA/RR PR-29-(I; above): ] - -
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26.  CIA. CLA/RR PR-29 (1, above), p. 4. 514
27, Ibid. ,
28. — | ‘ ‘

29. CIA. SO, 20 Mar 52. C. Eval. RR 2,
30.

31. CIA. CS, 29 Sep 55. C. Eval. RR 2. , _
32. Sp‘!:cml Document Series, no 2272 Sep 41. C. Eval. RR 2.
33. Mantell, C.L. E_g, New York, 1949, p. 111, 116.

- - U.. Eval. RR2, : .

34. CIA. CIA./RR PR-Z9 (1, above). p. 4, S/
35. Ibid.~ . : -
36. USSR, ‘Gosplan. Gosudaratvennyy plan razvitya’ narodnogg :

khozyaystva SSSR na 1941, Moscow, 1941, p. 147. U. Eval. RRZ

37. CIA. . CIA/RR PR-29 (1, above), p. 4. S/

38,
39, » Economic Ttem 69470, 13 Sep 55. OFF USE. f
40, ,: 24 Dec 52.. S/l Eval. RR 1. o |

- . 41,  Interior. Foreigp Mmera s Su_rvey, vol 2, no 7, .Tan 48,
. p. 8. U Eval. RR 3. . :
42.| |21J’u154 u. Eval RR 1.
© T (trof Ghing-chi chou-pao, no, 15, _Shanghai, 16 Apr 53. U)
43. CIA.. CIA/RR PR-29 (1, above), p. 8. - S/
44. Behre, Dolbear ahd Companya Report on perat1ons of
~ " Yunnan Consbiidated Tin Corp., Aug 46. U.. Eval. RR 2.
45. . CIA. CIA/RR PR-29 (1, above), p. 7.  S/Y
46. . Foreign Economic. Administration, Office o S
- - Warfare, Washington. Field Report on. Chxnese Tungsten
" .and Tin Industries, by J.M. Morris, Chungking, Chma.
. Mission, 1943. U.. Eval. RR 1, :
47. . State, Manila. Dsp 835 Oct 49. C. Eval. RR 1.
48. FDD Summary no 187, 16 Aug 54. C. Eval. RR 2.
e I_(?Iof Ch'ang-chiang jih-pao, Hankow; 5 Apr 55, U)
"49. . Ibid.; no 235, 6 Oct 54. C.. Eval. RR 2. (tr of Yunnan
' !1h~2ao, K‘un-m1ng, IJun 54 U) ' R
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50.
51,

52.
53.

54.
55.

56.

57.
58.

59.

60.
61 .
62.

63.
64.

65.
66.
67.

68.
69.
70.
71.

2.

73.
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Ibid., no 446 7 Apr 55, p. 55. C. . Eval. RR 2.
“(tr of Hsin kuan-ch'a, Peiping, 16 Jan 54. U)

Ibid., no 453, 13 Apr 55. C. Eval. RR 2. (tr of Ta kung
pao, Tientsin, 13 Feb 55. U) - '

Ibid., no 862, 19 Mar 56. C. . Eval. RR 2.

ECA, Metals and Minerals Division. Trip to Kochiu Tin
‘Mines, memorandum by S. E. Lavrov, 18 Jan 49. U.
*Eval. RR 2.

Ib1d.

CIA.  CIA/RR PR-90, Project Construction in Communist
China under the Five Year Plan, 17 Dec 54. S/} I

CIA. FDD Summary no 235 (49, above). C. . Eval. KK Z.
(tr of Hsin-hua J1h-pao, Chu.ngklng, 27 Apr 54. U)

’ I'bld

Tbid., no 345 6 Oct 54. C. . Eval. RR 2. (tr of Yunnan
—J—lﬁ pao, K'un-ming, 1 Jun 54. U)

Behre, Dolbear and Company, op. cit. (44 above). U.
Eval. RR 1.

Ibid. U. Eval RR 2. . .
CIA.. CIA/RR PR-29 (1, above), p. 8. S/

|:]FDD Summary no 870, 26 Mar 56, p. ¢7. G.

 Eval. RR 2. (tr of Nan-ning jih-pao, Kwangsi, 3. Dec 55. U)
Behre, Dolbear and Company, op. cit. (44, above).’

ECA, Metals and Minerals D1v1s1on. Tr1p to Kochiu Tin

- Mines (53, above)

Behre, Dolbear and Comparf, op.. cit. (44 above)

FDD Summary no 180, 9 Aug 54, Weekly Econom1c
' Report on China no 8. C. Eval. RR 1. (tr of Yunnan

- jih-pao, K'un-ming, 1 Feb 54. U)

Behre, Dolbear and Company, op. cit. (44, above)

Ibid. U. Ewval. RR 1.

- T

INMIeTal MIning Admimstration, National Resources Commission,

Nanking.  Export of Refined Tin vs Export of Tin Concentrate,

memo to ECA Mission to Shanghai, 11 Oct 48. U. Eval. RR 2.

FBIS, China Abstracts, 24 Nov 53. C. Eval. RR 1.
(tr.of NCNA, Peking, English Morse, 4 Nov 53. ' U)

.CIA. CIA/RR PR-29 (1, above), p. 8. s/l ]
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74. Ibid.
75. Ibid.-
6.

77. CIA. CIA/RR IM- 402 Est1mated Economic Gains to the
- Soviet Bloc. in North Vletnam, 25 Oct 54. . S/

78. Ib1d

79. CIA. CIA/RR PR.-29 (1, above)..

80. Ibid,

81. Ib1d

82. |:| 10ct 53.. S. Eval. RR 2. o

' 83. IA. CIA/RR. PR529 (1,. above) FFle e
84. Ib1d : .

85. Tbid. Eval. RR:2. . L
86. = Air. AIIR 49- 93-149 0154 30 Feb 54 s Eva,l. RR 2.
87. CIA.. cs 17'Sep 53.. S. Eval. RR 2.

- 88, Ibid. ‘ . ‘ =
. 89, (£IA <o 26 Aug 52, S. . Eval., RRZ . . G
90. . 4 Jun .53, . S Eval. RR2. = ' '

91. 17 Sep 53. . S. Eval RR. 2.
92, | 7 Apr 54.. S/ Eval RR 2.
.93, - 31 Mar- 55 - S.. Eval. R ,'_2. RERTEY
94. 28 Sep 55, S/ Eval. RR 2.
. 95. GIA. GIA/RR PR-38, FoqQ-Can.mng Industry m the USSR
21 Sep 53. S/US ONLY. %, -,

96, . Shnnkin op- cit.. (2, above), p- 132 U.. Eva.l. RR 2,
97. . Ibdd,. .
98. ITSG (Internatmnal Tin Study Group) 1954 Sta.tl.stlcal Year-
, book The Hague. U. Eval. RR2.. = -
99. NSRB (National Security Resourcea Board) Ma.tenals :
-Survey.on: Tin, chap 13, 1952, p. 32.- U.. Eval. RR 1. -
100. CIA. OO, 2 Mar 56. . C:-Eval. RR 2 (c1t1ng Petrichenkal V. K.
Gosudarstvennoye nauchno tekmcheskoye isdatel'stvo :
mashmostrmtel'noy i sudostroltel'noy 11teratury, Mos cow,

1954. U) T s
101 ITSG. 1954 Stat1st1pal Yearbook (98 above) o S
102. Ibid. . =25

103. CIA. CIA/RR PR-38,(95, .—gbqu)__.;:_;__.':;,,' SR T
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104, ITSG. . Statistical Bulletin, The Hague, Dec 55. U.

Eva.l . RR 2,
105, -
106. o
107.
108, . I5 May 53 57 Eval RR. 2
109, . IDIa, — ‘I—}

110. " Air, - Wnnger 49-12- 1015/1 0950,hPm—EP 27515, 9 Sep 50,

S. Eval RR 2.

111. = Air. " Wringer 35115-10-1879-E, 18 Jun 51.. R:" Eval. RR 2,

112, CIA. CIA/| (z-21 L (1) 51, 30 Nov 5b.

113. CIA. CIA/|_/RR 107, Supply and. COnsuMM

in the Sino-Soviet Bloc, 20 Jul 55, - TS ‘
114, Interior. Foreign Minerals Surydy (41 apoveJ, p. 8l.
_U. Eval. RR 1. . e

115,

116.

117, o S

118. { | ¥BIS, Economic Item 56581 Blrobldzha.n, 13 Jun 55
OFF.USE. .Eval. - RR 2} -

119, Interior. Fore1gn Mine#als Survey (41, above)

120. .[ | FDDU©-5822, 19 Apr 54, OFF USE. . Eval. RR 2.’
(tr of Wei-ya, Chang “"Yunnan's Tin, " Chung-Eng

'’ yin-hang yueh-~pao (Central'\Bank Monthly), vol 2; no 4,

Shanghai, Apr 47. U) : .
121. ~FDD Summary no-187 (48, a.bove) C Eval RR 1.
- (tr o£ Ch‘ang-chlang jih-pao, 4 Apr 54, U) .. -

1224 - EBIS;- Da11y Report((USSR a.nd Easte:rn Europe), no'll
o 5 a.bove)
123, .- ITSG.-'1954. Statist:lcal Yearbook (98 above), p. 191
LU, Eval. RR 2. AR S sy
124, Ibid:, p. 165, U, EvalRRZ SR
125, _»-Ib1d 2 Pe 218 f Ui Evali-RR 2, w0 v
126; < Ibid:-p. ‘.1§A6,- Uy Evaly RR 2, 0 77w
127. 'Ibid., p. 191. U. Eval. RR 2. :
-128.  Ibid., p.»192. U."Eval;"RR 2. .fi. S
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129,

130, : Statistic "earbook (98, a',bove)I,Ap.' 218. U.
- Eval. RR2. . : S

131. Tbid., p. 191. U. Eval. RR 2.

12. & - |

133. ITSG. 1954 Statismca.l Yearbook (98, above), p. 218. -
U. Eval. RR 2. . .
134. 1ITSG.  Statistical Bulletm (104 above), p- 12. U.

Eva.l R.R 2. 4
136. Ibld. N .f . . e - - e

137. ITSG. 1954 Stat1st1ca1 Yearbook (98, above), p. 192
- U. Eval. RR2.,

138. CIA: CIA/RR PR-29 (1, above), p. 12. s/]:L |

139. Ibid,, p. 12. S/E—Dh_l_ul '
140. ITSG. 1954 Statlsta.ca Yearbook (98 above), p. 192

U. . Eval. RR 2.
141. 1Ibid., p. 191..
142, Ib1d., p. 218.
143, Ib1d. p. 192,
144, Tbid., p. 171.
145. Ibid., p. 191.
146, 'Ibzd.. p. 192,
147.

[ R )

.. Eval. RR 2.

. Eval. RR 2.

. .Eval. RR 2, -
.. Eval. RR 2,
.. Eval. RR 2, .
. Eval. RR2.

cqccdb

148, -mv—rvmmarbook (98, above), p. 192,
; U. Ewal. RR 2. .

149,
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150. ITSG. 1954 Statlstlcal Yearbook (98 above), p. 192
U. Eval. RR 2. '

151. Ibid. N

152. Ibid., p. 191. U. Eval. RR 2.’

153. Ibid., p. 192. U. Eval. RR 2.

154. Ibid. _ _ .

155, Ibid,, p, 191: U..Eval.'RR2. -~ .. . c

156, ITSG. Statistical Bullet:.n (104 above), p. 15. U..

' Eval. RR 2. . o S

157. 1Ibid., p. 23. U.. Eval. RR 2.

158, - Tbid., p. 13. U, Eval. RR2. = I

159. -ITSG 1954 Stamstlcal Yearbook (98 above), P 191.
U.. Eval. RR 2

160. Ibid., p. 192. U. Eval. RR 2. S .
161, Thid., p. 156. U. Eval. RR2. T s
162. Ibld., P. 192. U. Ewl. RR 2, ' L "
163, Ib1d., p. 200. U. Eval. RR 2,

164. Thid., p. 156. U.. Eval. RR 2.

165. Thid., p. 191. U. Eval. RR 2.

166. 1Ibid., p. 156. U. Eval. RR 2,

167, Ibid., p. 191. U. Eval. RR 2.

168, : FT- 18805/53, 3 Oct 53. - ‘ '
169. . ITSG. . Statistical Bu]letln (104,- above), p. 12. U.
- Eval. RR 2. T '
170, . Ib1d., p. 13. U, Eval. RRZ
171.  Tbid., p. 24. U..Eval. RR 2.
172, ITSG. 1954 Statistical Yea.rbook (98 a.bove), p.- 156
U. Eval. RR 2,
173, Ib1d
174, Ibid.
175, Tbid.,.p. 193. U. E
176.

177. ITSG. Stafistical Bulletin (104, above), p- 137 U
Eval. RR 2. Co

- 66 -

TOP\SECRET




TOP SEXRET

178. ITSG. 1954 Stat1st1ca1 Yearbook (98, above) p. 218.
U. Ewval. RR 2.
179, - Ib1d., p. 166. U. Eval RR 2.
180. TIbid. » p. 218, U. Ewval. RR 2.
181. Tbid.
‘_18_2_.”‘ State,.. OIR. Rpt no 4611 (5, above) S. . Eval. RR 2.
BEERURRE (~ of. Izvestlya, 2 Apr 46” U)
183. Ibid. ~
184. . Shimkin, op. . c1t. (2, above). U Eval.- R.RZ (c1t1ng
.. . Lomako, P.R. Tsvetnyye metally, no 5, Moscow, 1947
T pe k=11. U)- ‘
185, 1Ibid,

186 ‘ '
187.. - “FBIS, Econom1c Item 69470, 13 Sep 55. OFF USE.
. .. RR2. .
188. A1r. Ch1na Progect 1099, 17 Sep 52 U Eval RR 2.

o (tr of Wen-k'ue:. Wang. Hs1n—-ch1en—s,he (NeW Construction),
- vol2, no4, ‘Peking, 1950, p. 27. U) )
189. CIA. 0O, 15 Jul 54. C. Eval. ‘RR 1.

190. - Ibid.,. . v
191. . State, Hong Kong. . Current Background .no 232 15 Sep 54
© _U..Eval. RR 2, T

- 192.. . FDD Summary no 180 (67 above)
193. o
194.. . FDD Translation no 278,. 12 Oct 55, p.. 27 28 C

. Eval. RR 2. (tr of Chung-—hua jen-min. kung-ho-Juo fa-chan
. chiang-chi ti ti-i-ko wu-nien chi-hua, Peiping, Aug 55.- U}.
195. Twentieth Ceéntury Fund, World Populatlon and Product.ton
' Trends.and Outlook, New York, 1953, p. 1,000. '
. Eval. RR 2. . '
196  ITSG. 1949 Statistical Yearbook The Hague, 1950 P 28
U. . Eval. RR 2.
197. ,Shlmkm, op. cit.. (2, above), p. 132. U Eval RR 2. ,
198. Twentieth C Century Fund. . World Populatmn and Production _
- Trends and Outlook.(195, @bave). . . :
199. . ITSG.. 1949 Statlsucal Yearbook (196 above)

’ - PR . _.'4,._', L.
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- Shimkin, op. cit. (2, above), p. 132. U. Eval. RR 2.
OEEC Industrla.l Statistics, 1900-1955, Par1s, Nov 55

" p. 14, U. Eval. RR 2.

ITSG. Stat1st1cal Bulletin (104, above)

UN. Monthly Bulle’un of Statlstu:s, Dec 55, p. 24

U.  Eval. RR 2.

Shlmkln, op. cit. (2, above), p. 132. U Eval RR 2.

'CIA. ORR Contribution to NIE 11-4-56, Soviet Capabilities

and Probable Courses of Actlon Through 1961, 2 Apr 56.
So- Lo v/~_ ) _ oo

; Sta.te. US Document no S/l 17 Aug 55, C.  Eval. RR2.

GIA. CIA/RR PR-1 38, - Economic Rehab1lita.t10n of North
Korea, 1954-56, 25 Apr 56.. S.
ITSG. 1949 Statistical Yearbook (196, above).

' CIA. CIA/RR PR-111, Construction of European Satellite

Gross National Product Accounts, 15 Apr 55, S|
ITSG. 1949 Statistical Yearbook (196, above),

A'Army 'BMP S-2, 7 Mar 50. 'S. . Eval.. ‘RR 2.

" Army, ‘EUCOM." ID RE-250-50, 20 Sep 50. 5. Eval. RR 2.
- Army, EUCOM, ID RS-375-50, 30Nov 50, . S. Eval. RRZ.
~ State, OIR. Rpt no 4611 (5, above).  S. _Eval. RR 3.

. Shimkin, op. cit. (2, above), p. 132. U.. Eval. RR 2.

216, Joint:Committée on Slavié Studies., Gurfent Digest of the Soviet

‘Préss, vol 3, no4 'ZMar 56 p 3. U Eval. RR_3 N
Ibid., .

. State, OIR. Rpt no 4611 (5, '\é.bove) . S. Eval RR 3.

Ai)_:l Wringer 51 B- 13389/EP 140720, 9 Apr 54 C
Eval.. ‘RR 1. - '

_Air, “AIIR 49-D3-149- 0154 /30 Feb- 54.. s.' Eval. RR 2.

\ir. Treasure Island 45851, 19 Mar 50 S Eval. RR 2
(tr of Zabaykal'skiy rabochiy, Chita, 10 Jun 45, - ) :

. FBIS,  Economic Item 56581, Birobidzhan, 15 Jun'§5.
FF USE. .Eval. RR 2.
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229,
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232. . Army. ID WDGS, The Industries of the USSR, Jun 47. C.
Eval. RR 2.
233,
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235,
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238.
239,
240.
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